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Abstract 
The aim of our project is to find out how the residential sector in Romania can become more energy 
efficient.   
The energy efficiency in the residential sector can be approached in two ways: by increasing the 
supply or decreasing the demand. But focusing only on increasing the supply doesn’t seem the best 
solution. To meet the demand is more urgent for improving the energy efficiency and other 
environmental effects of energy use. 
 
The first objective of the project is the assessment of the current energy situation of the country and 
bringing arguments in consideration of refurbishment in the residential sector. The second 
objective of the project is to come with a case study used to approach two cities from Romania 
because there is a tentative to implement energy efficiency programs in the residential sector. The 
applicable programs (like Joint Implementation) and different policies that we are focusing upon 
are considering processes like: rehabilitation, modernisation and financial incentives but in the 
demand side. The case study will provide on overview for a better understanding of the situation. 
We want to find the barriers (from economical, technical and social points of view) for energy 
efficiency. The last sections in our work is presenting solutions for the barriers carried after 
introducing  the general context and the case study and further more we will visualise strategies 
that will make possible the implementation of the solutions for the barriers. The project will end by 
formulating conclusions after having an overview of the strategies. 
We want the paper to be easily understandable for an unadvised reader and to present to our 
colleagues, coordinators and censor our perception upon the chosen topic after researching and 
analysing the situation. We try to come with conclusions after extracting different problems and 
applying our criticism. 
The project can also be evidence for to the policy maker concerning the new path that needs to be 
followed for the development of future energy policy. There is a need for innovation at different 
levels. 
Also foreign and local investors should see the benefits that are to come when starting at the right 
place and applying the right strategy where it is needed. 
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In the beginning of the project and at the end of the road in compiling it we want to say thank 
you to the coordinators first of all, for keeping us focused along this tough process. It was a big 
challenge working in an interdisciplinary and international environment. 
 
Our appreciation goes also to all the other persons that took from their time and gave us a 
helping hand in gathering empirical information and improve our knowledge. 
 
Readers guide:  
 A list of abbreviations is presented before the table of content  
 In the appendix we have: A1-a case study for the supply side is put in order to have an idea 
what is happening in the left side of the energy chain. In A2 the questions for the semi 
structured interview are listed and in A3 the feed back from one of the interviewed person is 
presented. 
 We decided to make the references in the body of the text because of practical reasons, as 
they are not so long as the definitions and the explanations that we put as foot notes. And we 
didn’t want to mix both of them to don’t create confusions.  
 The pagination is decided to be in different ways: the main body of the project has Arabic 
numbers and the information before it has roman numbers. 
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 Chapter I Introduction 
 
”One never notices what has been done, one can only see what remains to be done.” 
by Marie Curie  
 
I.1 Energy Efficiency and Residential Sector 
 
Countries’ developing due to their national economy growths requires the support from good 
energy supply. As a result, the pressure on energy demand is going to be more and more intensive, 
both for developed and developing countries, if there is no efficient energy management to regulate 
energy consumption at a rational level, hence, to improve energy efficiency. 
Energy consumption affects our lives from economic development to our health, because 86.5% of 
energy today depends on fossil fuel, which is from a calculation in 2004 
(http://en.wikipedia.org/wiki/World_energy_resources_and_consumption). Burning fossil fuel for 
generating energy emits waste gas which is responsible for global warming and other natural 
disasters. Because of the warning from global warming, energy crises and the increasing price for 
energy resources, the awareness of environment protection and energy conservation in the whole 
world is more and more widespread. In order to turn the awareness into practice to realize the 
sustainable development, reducing energy consumption sharply in all aspects becomes necessary 
and a feasible solution. 
 
Every day we are enjoying convenient and comfortable modern lives at home profiting from science 
and technology. The modern life at home is supported by energy consumption since technology is 
driven by energy. All of the electronic equipments at home require energy to operate, and the 
comfortable indoor living environment require energy to sustain, such as space heating in winter, air 
condition for cooling in summer, and hot water all year around. In a word, we are consuming 
energy every second at home.  
A worldwide phenomenon is that energy consumption in residential sector accounts for about 30% 
of the total energy consumption in a country. It is estimated that, taking EU as an example, “the 
dwelling buildings sector accounts for 40% of the EU’s energy requirements, which is more than 
Energy Efficiency in the Residential Sector in Romania 
 2 
industrial and transport” (http://ec.europa.eu/energy/demand/legislation/buildings_en.htm). Even 
though developing countries may have lower final energy consumption in residential sector, the 
energy demand is not weaker and the energy input is not lower than that of developed countries in 
the sector of residents, because of energy loss during the process of energy generation and 
distribution due to inappropriate or out-of-date equipments, and energy demand for supporting 
economic growth. 
With such a large amount of energy consumption, dwelling buildings take a lot of responsibility for 
green gas emission. As a result, it is necessary to decrease the energy using in household. 
Meanwhile, it implies that there is huge potential for energy saving in dwelling buildings or houses. 
It has been proved that it is possible to cut down energy consumption in a building by 50%--75% 
(European Commission: Directorate-General for Energy and Transport, Improving CHP/DHC 
Systems in CEEC, p.8, 2004) by applying good building construction and appropriate legislations. 
It is significant energy saving. Even though this result is tested in new buildings, it is also possible 
for existing buildings to reduce energy consumption through proper renovation and the support of 
relevant regulations and legislations. Decreasing the energy consumption in dwelling buildings does 
not mean to lower the living standard or life quality. On the contrary, improving energy efficiency 
can remain or raise the comfort of living environment while using less energy, which is one of the 
purposes to implement energy efficiency.  
 
I.2 Romanian Energy Efficiency and Residential Sector 
 
Romania is located in Southeaster part of central Europe inside and outside of the Carpathians Arch, 
on the Danube, lower course and has exit to the Black Sea. Romania’s territory is developing on  
4 º37’59’ Northern latitude being placed at the crossing of the parallel 45 º N with the meridian 25 º 
E. There are 2.700 municipalities, 182 cities. Above the municipalities, there are 42 counties that 
are coordinating them. 
Environmental care in Romania is developing. Nature is still starving from usage of natural 
resources, for example forest as the main product, as the industrial sector in Romania is dependent 
on old investments, which is quite polluting. Factories in Romania not only spoil the nature view, 
but also produce large amount of poisonous gas and other chemical polluters, which is polluting the 
surrounding environment. Greening the nature is a good issue, which takes place mainly in urban 
area. As J. Dryzek has noticed in his book, “privatise whatever you can”. (J. Dryzek, 2005) 
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Because of the social and political conflicts in 1990s in Romania, its total internal energy 
consumption declined sharply. In consequence, its waste gas emission fell between 1990 and 2000. 
However, the intensity of energy consumption and the amount of gas emission was still higher than 
the general level of EU with this reduction (Camelia Burlacu, Energy Efficiency in Romanian 
Residential Sector- Present Situation and Perspectives, 2004, P.3). As the economic recovery period 
came in 2000, the energy consumption grow again. The gas emission follows this trend due to the 
low efficiency power plants and district heating system which fail to balance the economic 
development and energy demand increasing (this will be analysed more in the later chapters). 
However, it is apparently a very important issue for Romania because energy is one of the key 
elements which can have influence on its economic development. Securing the energy supply and 
finding alternative renewable energy resources may be possible solutions through which Romania 
Government is trying to alleviate its energy intensity and improve its energy efficiency further on.    
Romania is one of the countries which approved and signed the Kyoto Protocol. Moreover, it has 
been one of the EU members from January 2007. Reducing CO2 emission and complying with 
EU’s regulation on energy efficiency and energy saving becomes its internal responsibility which 
has to be fulfilled. However, Romania is still perplexed at the problem how to reduce CO2 one half 
of its total emission (Camelia Burlacu, 2004) and how to achieve the goal of energy efficiency after 
several projects on refurbishing power plants and district heating system invested by mainly other 
EU members. These projects can simply not establish a successful model to change the inefficient 
situation in the areas where the projects are carried out.  
 
The failure of the refurbishment projects in power plants and district heating system start to make 
people consider problem from the other side. The residential sector becomes a focus to address the 
issue of energy efficiency in Romania.  
Although Romania is a country with moderate climate according it’s geographical location, it still 
has a 5.5-7 months’ heating period every year. 
 (http://sunbird.jrc.it/energyefficiency/pdf/Proceedings%20Budapest2006/Cornel%20Radulescu.pdf 
Romania financing energy efficiency- strategy, policies, legislation, instruments, pg18) During this 
time which is almost half a year, the amount of the energy which could be lost is huge because the 
majority of owners of houses or apartments suffer from inadequate thermal envelope, for an 
example, the efficiency use of energy for heating, hot water is only 43% from energy supply by 
sources. 
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(http://sunbird.jrc.it/energyefficiency/pdf/Proceedings%20Budapest2006/Cornel%20Radulescu.pdf 
Romania financing energy efficiency- strategy, policies, legislation, instruments, pg 8) 
From the point of energy consumption, residential sector has always been playing a very important 
role. According to the data directly from the IEA, the energy consumption in Romania is almost the 
one third of the total consumption in the latest five years since it increased from 24% in 1992 to 
32.5% in 2001. In its 8.1 million dwellings and in 4.8 million buildings, 53% of them are older than 
40 years, 37% have a length of service between 20 and 40 years, and only a percent are under 20 
years old.( 
http://sunbird.jrc.it/energyefficiency/pdf/Proceedings%20Budapest2006/Cornel%20Radulescu.pdf, 
Romania financing energy efficiency- strategy, policies, legislation, instruments) It is not hard to 
imagine the problems in the dwelling buildings just by the simple inspection of the aging structure, 
for examples, the outdated equipments, the aging of the building material, and so forth. According 
to a comment about Romania Energy Program, Phase ? (REP3) by Mr Leca, the energy loss in the 
buildings are estimated to be 3 times higher than the energy consumption of EU countries, as being 
a member of EU, it obviously need to be improved quite a lot in order to complies with related 
legislation and regulation about the energy consumption in EU, EPBD for example.  
In 2002, EU established Energy Performance of Buildings Directive for the purpose of fulfilling the 
goal of reducing “35 to 40 million tonnes of carbon dioxide per year within EU by 2010” 
(http://www.energysavingtrust.org.uk/uploads/documents/housingbuildings/eu_buildings_directive
_bn.pdf) according to Kyoto Protocol and as a permanent member, it is necessary and important for 
Romanian government to integrate its regulations and legislations on building energy performance 
into EU’s directive and draw closed to EU standard.  
I.3 Problem formulation 
 
In accordance with the discussion above, our research question is a planning problem:  
 
 
 
 
 
 
 
 
How is it Possible to Improve Energy Efficiency in the  Residential Sector 
in Romania? 
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And there are sets of sub questions which can help to answer the main questions: 
 
1. How does the current situation of using energy affect the energy efficiency in 
residential sector in Romania now? 
 
2. How the current situation can be managed in a particular context? 
 
3. Which barriers are hindering energy efficiency in the residential sector? 
 
4. How to overcome the barriers? 
 
The whole project aims at answering these sub questions in the following chapters for giving an 
answer to the research question. 
I.4 Delimitation 
 
Considering our interests and the basic concern of the project we are going to delimit ourselves in 
residential sector in Romania.  To be more precise, what we are going to deal with is to explore the 
possibilities to improve energy efficiency in residential sector. In order to do so, the aspects we will 
cover are the identification of the existing problems in residential sector causing inefficiency 
directly and indirectly, and the orientation of the solutions to overcome barriers which are 
influencing on implementing these solutions.  
Because both natural gas and district heating system are important factors correlative with and 
influencing on the energy inefficiency situation in residential sector in the context of Romania, our 
plan is to introduce and explain the problems in natural gas and district heating that cause energy 
inefficient consumption in end users only as a background. Legislation on natural gas will be 
presented as a framework to analyze the theory of the energy chain. 
However, we are not intending to deepen down the exploration of these two subjects. The studies of 
these subjects in the project will only stay at the surface level. 
Therefore, the spheres of district heating and natural gas which are beyond residential sector will be 
eliminated, even though they are closely connected with each other. The reasons why we exclude 
district heating and natural gas are the followings:  
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For the purpose of trying to make a good project with a clear structure and the core knowledge  in a 
specific area, we do not intend to broaden our project by having more dimensions than residential 
sector, otherwise it will give confusion to us and to the readers. Therefore, we narrow the project 
down with the desire of solving the research problem in the specific area that we are working on by 
sharpening the information to attain the crucial knowledge. 
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Chapter II  Method 
 
“A problem well stated is a problem half solved.” 
By Charles Kittering 
 
We will present our method in this chapter, which contains the methodology, the research design, 
the project design, and the project structure. 
 We will express how we are using our theory and case study to find out the answer to the main 
question. 
II.1 Methodology 
 
The project is invisible framed in three parts. The different frames are interconnected and they have 
the role to make the project to respond to different requirements according to the answer that we 
have to find in the end. Three different theoretical tools will be applied to these three parts of the 
project. The tools are also interconnected since the beginning but they begin to be more visible 
where is more suitable corresponding to the purpose if using them. Along the way in the project we 
seek to fit into theoretical concepts we have chosen. They are helping us to don’t loose focus and to 
be selective in gathering information. 
Corresponding to the first demarcation are chapters one and two, as they are the introduction and 
the method.  
The second demarcation is incorporating the next three chapters (chapter 3, 4 and 5) and it is about 
a description of the general situation where we fit our field of interest, followed by a critical 
approach of the description. A specific context (case study) is studied through the critical approach 
we’ve made and we see how much they interconnect. These three elements: the description, the 
criticism of the description and the particular context are situated at the same level for the need of 
extracting information and that is why they correspond to the second demarcation of the data in the 
project. To approach this part of the project we will use the first theoretical concept that will be our 
tool in understanding the information. 
Approaching the third demarcation of the project we have the sixth chapter that has the purpose to 
give the barriers that need prevention. From this point on the invisible frame is shaping into a 
Energy Efficiency in the Residential Sector in Romania 
 8 
visible one under the aspect of 3 levels that are corresponding to the internal and external factors 
that are influencing the area of interest. The next chapters, 7 and 8 have the role to find the solutions 
to the barriers and a way to be implemented. The second theoretical concept is brought in place 
more visible here. 
The last chapter will reflect our own elaboration upon the chosen topic and we will conclude in a 
critical manner. This is the place for the third theoretical tool to become visible and take the 
appropriate shape for using it in its full capacity. 
The support in compiling the chapters of the project is given by different sets of data, mainly 
qualitative. 
The qualitative data that we used means: documentary methods (they are precise in pointing into 
specific details and are covering a long period making overview of the situation), case archives 
(good projects made by fellow students), interviews (insights in the focus area through key 
persons). We will extend the presentation in the following section. 
 
II.1. 1 Research design  
 
II.1.1.1 Theoretically concept 
 
Our theory is the backbone of our research which provides us the theoretical knowledge and 
information as a guideline to carry out the case study. The theoretical concept is elaborating 
correlative problems or factors which can be regarded as the root of the research area. It gives us 
indication where and how to start our case study to look for answers to the cardinal question so that 
we will not lose our direction when there is abundant of data and information. 
 
 
II.1.1.2 Case- study 
 
Our case study is focused on the area of our interests and the research question. The outcome of the 
first chapters in the project( first 5) is the assess to orientating barriers obstructing the performance 
of legislations and regulations for better energy efficiency in residential sector and to identifying 
realistic solutions to overcome the barriers so that the solutions can be implemented in the whole 
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country. The case study is a reflection of the theory as well to verify the feasibility of the energy 
chain in the issue of energy efficiency improvement by drawing back the result obtained from the 
case study to a comparison with the theory. 
We will first present the general context for having the knowledge to verify if the reality applies in a 
case study. Having first a view upon the situation we can go into specific, into a case study and 
conduct relevant investigation. In order to improve a situation first we have to see what is not 
functioning in the system. So we choose a case study to overcome the lack of knowledge. Because 
in the problem oriented project work “you have a focus point or sign point you can use to 
distinguish between relevant and irrelevant information….the aim is a relevant investigation of, and 
answer to, a challenging question” (Problem Oriented Project Work, Poul Bitch Olsen&Kaare 
Pedersen, 2005, page 11) . This is our reason in using a case study. The case study will help us to 
make clear how the status is and after that we will be able to see what the barriers are: the next step 
is “through analysis to continually seek to discover what makes the problem problems” (Problem 
Oriented Project Work, Poul Bitch Olsen&Kaare Pedersen, 2005, page 12). 
 
 
II.1.1.3 Interview approach 
 
In gathering qualitative data in our research we’ve used the interview method, namely the semi- 
structured interview. 1The meaning of this tool is to help gathering information in respect of to the 
main question or sub questions. The description of the interview is that it has an opened framework. 
Helping questions are prepared in advance (as seen in the appendix) that will target 2/3 of the time 
and the left 1/3 is used for an opened discussion. The interview was necessary for us in order to 
open more the area of the research.  
The questioner prepared in advance has the meaning the find the opinion of the interviewed person 
upon a chosen topic. The easiest way is to use opened questions so the discussion can lead to more 
information and it is a two ways communication. 
                                                
1 A semi-structured interview is a method of research used in the social sciences. Semi-structured interviews are flexible, new questions can be 
brought up during the interview as a result of what the interviewee says, so the interview flows more like a conversation than a structured interview 
which has set questions. The interviewer may have a framework of themes that he wishes to explore.(www.wikipedia.com) 
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A good outcome is possible when the persons are feeling free to elaborate more and sometimes new 
questions. And also the interview can be individual or in a group. 
(http://www.fao.org/docrep/x5307e/x5307e08.htm) 
II.1.1.4. Literature  
 
Different literature has been used to gain knowledge for our topic. We tried to don’t get lost in data 
and to be selective in our readings. We had to deal with different kind of literature: books, 
brochures, projects, reports. In this way we had different points of view on some aspects and a good 
introduction to our area of interest. 
II.1.1.5 Validity of data 
 
The best way to keep the collected data “fresh” is to put it on paper as soon as possible after it was 
collected. In this way the interpretation is more accurate. It is not easy to asses the info and to use 
the knowledge and the tools in a critical way and filtrate the new info through the personal 
approach. But as soon as this was done, by sending the improved work back to the person that the 
interview was taken place with, a review is done and the work can be improved once again (as it 
can be seen in the appendix). 
Our strategies in making interview is not to address just one person but two of them from different 
fields but with relevance to our topic. In this consideration one of the persons is representing the 
Danish Protection Agency in Romania. It is relevant because DEPA was the one financing the 
research in the residential sector in Romania regarding the implementation of strategies (JI) to 
improve the energy efficiency. And we focused for the second interview upon the other part, The 
Ecological Council, the NGO that conducted the research sponsored by DEPA. In this way the 
validity of the data is questioned and validated.  
 
There is a method through which the data can be validated: triangulation. By triangulation the data 
related to one subject is collected from different sources: interview, books, reports, articles.  
For the project to be credible it is mandatory the use of another kind of data as well: the authentic 
data. This is including to exact data. Even if this is sometimes contradicting the qualitative data, is 
just the sign of having a point of view.  
Another tool for making the data valid is the transparency, meaning that the reader has to be advised 
where the data is coming from: from scientific sources, from interview and so on.  
Energy Efficiency in the Residential Sector in Romania 
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For triangulation, the data in the project can also be given to be read by persons with relevant 
qualification or knowledge about the topic. It is especially relevant to have this kind of feed back 
for the final conclusions and interpretations not only for validity but also usability (Case Study 
Research – Design and Method, Robert K. Yin, 1994) 
Having feed back from different sources should not create confusion but to enforce the statements 
and give the security that the data is valid. 
 
 
We will correlate these elements to give an answer after researching and assessing the data gathered 
with the mentioned tools. 
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II.2  Project design 
 
 
 
 
Figure II.1 Project Design 
 
 
We are writing a problem oriented project work, meaning that we are arranging the chapters “under 
a title, but use them as elements in a coherent analyse of a central, relevant question: a research 
problem.” (Problem Oriented Project Work, Poul Bitch Olsen&Kaare Pedersen, 2005, page 9). 
 
The method we use is dividing the project in subparts corresponding to the sub questions. One part 
will lead to the next one and they will be interconnected. The interconnection is visible through the 
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and social 
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sub questions that will flow from one chapter to another. This is necessary because the goal is to 
analyse a situation that is reflected and sustained by a case study and only then the content permits 
the extraction of the barriers that will be overcome by searching for solutions and creating strategies 
to implement them. 
So the first big step in the project is to introduce the reader into the subject by defining the problem 
formulation and outlining the method of the project. 
Our research question is containing two links and their relations with each other. “In a problem 
formulation with two links and their relations, you explore the connection between one link (link 1) 
and another (link 2).”(Problem Oriented Project Work, Poul Bitch Olsen&Kaare Pedersen, 2005, 
page 33). 
 
              Link 1                                        Connection                                        Link 2 
 
Figure II.2 Problem formulation scheme 
The way to carry out our research is by using helping questions. 
We have chosen 4 sub questions that will flow from the beginning of the project until the end for 
providing and sustaining the answer to the main question (the same as the research question). 
 
After defining the problem formulation and presenting the methodology in this chapter we will use 
the next chapters to introduce the status of the research area. For the accreditation of the data we 
will introduce the case study.  The stage is set to introduce and be critical upon the case study that is 
on the same level with area of interest, in order to draw out the barriers. We have chosen to narrow 
down the approach to 3 levels: economic, technical and social. Analytical chapters will follow for 
describing possible solutions for the barriers and strategies to implement them. The last chapter we 
will use it in respect of answering the questions from the problem formulation. 
In order to give a clearer image of how we design our project, we present the Table II.1   
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Chapter 
 
 
Working 
question 
Approach for 
analysins 
questions 
Main empirical 
data 
Out comes 
Introduction and  Delimitation            The residential sector – 
heating 
2. Methodology                  The  Project design and the Project 
Structure 
                                            Theoretical approach: The Energy 
Chain 
 
3.Energy 
sector in 
Romania 
4. Problems 
of the energy 
situation in 
Romania. 
 
How is the actual 
situation of the 
energy sector? 
 
Introducing the 
main elements and 
actors that are 
influencing the 
energy sector  
 
Romanian relevant 
statistics, projects 
and reports (JI, 
NGO, 
Environmental 
Agencies) 
 
What are the 
determinant 
factors which 
influence on 
energy 
consumption 
5. Case study Reflecting Chpt 3 and 4 in two  relevant Romanian cities as show case.  
Drawing conclusions after analysing the study case and applying the theoretical 
concepts in the real situation 
 
6. The 
barriers  
 
 
 
 
 
 
 
7. Solutions 
for the 
barriers 
 
What are the main 
barriers 
 
 
 
 
 
 
What are the main 
solutions? 
Highlighting the 
barriers for energy 
efficiency 
on 3 different 
levels: 
economical, 
technical and 
social 
 
Analysing the 
solutions on 3 
different levels: 
economical, 
technical and 
social 
 
 
 
 
 
 
Interviewees, 
relevant 
documentation 
 
The main barriers 
 
 
 
 
 
 
 
 
 
Solutions  from 
different 
approaches 
8. Discussion 
of Strategies 
for supporting 
Energy 
Efficiency in 
the 
Residential 
Sector in 
Romania 
What the probably 
strategies can be 
made after 
reflecting the 
barriers? 
Concentration on 
strategies 
Concentration on 
the way to 
implement the 
strategies using 
the barriers 
Collected 
information (from 
the case study and 
relevant 
documentation and 
projects) 
Strategies  
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9. 
Conclusions 
How can we make 
a general use of 
the outcome 
strategies? 
Theoretical 
discussions 
 
 
Recommendations  
Table II.1 Description of the chapters 
 
II.2.1.Project structure 
 
We will introduce the structure of the project by presenting the intention of every chapter. The 
project design is presented first for making a logical scheme of the project and now we will give 
structure to the design by explaining the content of the chapters. 
In chapter 1, The Introduction we will introduce the reader to the topic of our project and we will 
delimitate our area of interest and present the problem formulation. In support of the problem 
formulation main questions are used as a helping tool in connecting the chapters and they will lead 
to the answer for the main question. 
In chapter 2, namely the Method, we are explaining the Methodology, the Project Design and the 
Project Structure. The chapter is ending with the theory we are using: An Energy Chain Model, 
where we will elaborate our own Energy Chain that is specific for an Eastern European Country, 
like Romania, so it will be useful in our context, the Adaptive Strategy and the Swot Analyse. 
 
In chapter 3, we are elaborating on the energy situation in Romania having the intention to 
familiarise the reader with the area of interest. 
In chapter 4, after the reader is having the basis we will take it further more in the problems of the 
interest area. 
The aim of chapter 3 and 4 is to give the answer to the first sub question: How does the current 
situation of using energy affect the energy efficiency in residential sector in Romania now? 
 
In chapter 5, we explore a case study which about the situation in residential sector in Romania 
The aim of this chapter is to find the answer to the sub question 2: How the current situation can be 
managed in a particular context? 
 
In chapter 6, we draw out the barriers for energy efficiency. The focus is concentrated on the 
barriers influencing on energy consumption in residential sector and the barriers will be extracted. 
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From now on the second part of the project is to narrow down the analysis to three different levels: 
economic, technical and social. We will use the chapter for finding the answer to the sub question 3: 
Which barriers are hindering energy efficiency in the residential sector? 
 
In chapter 7, according to the barriers from chapter 6, we are trying to suggest practical strategies or 
solutions that can be used to raise energy efficiency from the current level to a satisfying one. 
In chapter 8 we will analyse the way to implement the solutions to the barriers through different 
strategies. The strategies are fitting the strategy model we’ve described in the Literature Subchapter 
of the Methodology. 
The last two chapters before the concluding one will provide the answer to the final sub question: 
How to overcome the barriers? 
In chapter 9 we have the conclusion of the project and the answer to the main question. 
 
 
 
II.3 Theoretically concepts 
 
 II.3.1 Energy Chain 
 
Even though our project is focused on energy efficiency in residential sector, it is necessary and 
important to introduce and discuss the energy chain from the beginning of energy being generated 
to the end of energy being consumed. It is because energy efficiency is related to the whole process 
of its generation, distribution and consumption. That energy loss goes beyond the international 
standard in any process can cause low energy efficiency or energy inefficiency. Because of the 
limitation of technology and science today, “energy efficiency within a closed system can never 
exceed 100%” (http://en.wikipedia.org/wiki/Energy_efficiency). Therefore, the standard we use to 
judge energy efficient or inefficient or to judge efficiency low or high is coming from the 
comparison with thee developed countries. They are regarded to have better energy efficiency 
which is achieved from the available science and technology today. 
We first present an energy chain model set by the World Energy Congress as a theoretical 
background and as well as a base of a new energy chain set by ourselves according to the energy 
situation in Eastern European countries. The energy chain model is used to explain that energy 
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efficiency is the mutual result of the performances in each phase of the whole energy chain. The 
new energy chain is used to evaluate and analyse the Romanian energy efficiency in each process. 
However, we have to keep in mind that residential sector is our main concern in this project. 
Therefore, the aim of the efficiency evaluation in each process of the chain is to try to identify the 
problems that influence on the high or low efficiency of energy consumption in end users. The 
evaluation is also the guideline of our case study which denotes that the case study will cover the 
aspect of accessing the energy loss before the end users. Through the assessment, we expect to find 
out the solutions to tackle the barriers, hence, to improve the efficiency in residential sector by 
formulating a strategy for it. 
 
An Energy Chain Model 
 
Figure II.3.  An energy Chain Model 
This figure is proposed by Proposed Basic Concept of the Energy Chain (EC) by the World Energy 
Congress, Sydney, Australia, 5-9 2004. (http://www.worldenergy.org/wec-
geis/congress/abstracts/hamamatsut0904.pdf) 
The figure shows the beginning of the energy resources in the left side that will be turned 
(converted) into the following energy/fuel network. So the next step is to convert the energy 
resources that are ready for power plants to turn into second energy and discharging exhaust gas, 
such as CO2, into the environment at the same time. At the exit of the chain, the second energy that 
is produced after the conversion in power plants and it is classified into: electricity/gas and clean 
fuels. These will be consumed by the energy end-users that are enjoying energy consuming through 
equipments and tools. 
The four phases in energy chain are inter-connected with each other in a way that the performance 
(low or high efficiency) in every phase has its respective influence on that of other phases. They all 
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contribute to the final overall efficiency and determine the common standard of energy use in an 
area or even in a country. In the last phase, end users generally adjust their behaviours or their ways 
to use energy by taking the most convenient or the most suitable option for them according to the 
performance of the other phases before them within the permission of relevant legislations or laws. 
 
Energy Resource Phase 
The energy resources at the beginning of energy chain have the effect on polluting the surrounding 
environment where they are used. The cost of bringing pollution into the clean process in power 
plants which has been done by many developed countries can raise the price of energy and increase 
the investment which may be the extra burden for the power plant companies in many developing 
countries. The price of energy resources is one of the decisive factor to determine the energy price 
paid by the consumers. If the energy price is out of consumers’ affordability because of the energy 
resources, energy companies have to consider switching to other alternatives, for example, the oil 
crisis in 1970s made many countries switch from oil to others, such as coal, natural gas, and so 
forth. 
The factor deciding the choice of energy resources for an area or a country lies in the price of the 
resources. The price of a resource should be acceptable both for power plant companies and for 
consumers (residents in our project). If it is too high to be invested by power plant companies, the 
resource will be rejected.  Residents do not have the willingness to pay for the unaffordable energy 
service because of the costly resource, instead they either request power plants companies to switch 
the resource or take the other option privately to satisfy their energy needs. 
The other factor is in the consideration of environment protection which is taken into account 
mainly by developed countries. More and more renewable resources are being adopted today. 
Conversion Phase 
The conversion phase mainly happens in power plants. The equipments and systems used by power 
plants decide whether their efficiency is low or high. The latest equipment and the most advanced 
technology applied by power plants can theoretically improve the efficiency and increase the rate of 
converting resources into energy which is ready to be used by consumers. The newest system, for 
example combine heat and power (CHP), can enhance the power plants’ efficiency furthermore 
besides the advanced technology. Therefore, they can offer better service to their customers, reduce 
the investment by using less resource, and have better economic benefit. On the contrary, poor 
equipments and technology require power plant companies to use more resource to convert similar 
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or less amount of energy which raise their business cost and lower their efficiency. As a result, the 
energy price they offer to their customers has to be increased, and moreover, they fail to provide 
good service to end users because their efficiency cannot meet the demands from end users.  
 
 
 
Energy Networks Phase 
Energy networks basically refer to distribution networks. The pipeline is a principal component part 
of the distribution networks. Pipelines with good insulation can effectively prevent heat or hot water 
leakage. Less leakage is beneficial to both energy supply side and energy demand side. It is because 
power plant companies have to generate more heat or hot water to complement the lost during the 
distribution networks which leads to the investment increase. Even though end users do not need to 
pay for the energy loss in the public networks, energy leakage can affect the quality of energy 
supply. On consequence, they cannot fully enjoy the advantage of district heating system. 
End User Phase 
We are approaching the end user in the field of household; we refer consumers as those inhabitants, 
not including others like industry users. 
When talking about the efficiency in end use, we basically mean the consumers’ awareness on 
energy efficiency, the habits and behaviours how they use energy, insulation of buildings or houses, 
and the energy calculation methods and systems. The low energy efficiency in end user side is 
caused both by subjective and objective factors. The awareness of energy efficiency, the habit and 
the behaviours of using energy can be ascribed to the subjective factors. The rest belong to the 
objective ones. Both kinds of factors can result in energy loss, hence, energy demand is increased. It 
may benefit to the power plant companies through supplying more energy, however, it also requires 
more investment to generate more energy by burning more resources in order to satisfy the needs 
from demand side simultaneously. Power plant companies should adjust to balance the benefit from 
consumers and the investment put into by themselves. Otherwise, financial problems may come up. 
Furthermore, producing more energy by burning more resources is opposite to the global issue of 
sustainable development and energy saving. 
As we have mentioned before, the technology and science available today cannot make power plant 
companies fully convert energy resources into energy. Energy loss encounters during the process of 
conversion, generation, distribution, and consumption.  
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Where are all the problems coming from? 
1 From the production of energy (ex: inefficient power plants)? 
2 From the distribution (ex: poor power lines)?3 
3 From the utilisation of energy in the households (ex: house without insulation 
from coldness)? 
4 From the insufficient legislation on energy resources and energy consumption 
 
II.3.1 Energy chain for an Eastern European Country 
 
When applying the energy chain model above to the Eastern European countries basic on the 
situation of energy resource, distribution system and end users, we can formulate a new one. This 
energy chain is an assessment tool to evaluate the existing problems contributing to low efficiency 
in residential sector. We think it is better because it is an easy way to emphasize the energy and its 
efficiency in each process. It is a clear elaboration of the energy losses as the figure presents. 
Figure II.4 Energy Chain for an Eastern European Country 
 
 
 
Source: Own Contribution 
Natural Gas 
Because of the geographical situation, many Eastern European countries (EEC) have an easy access 
to import natural gas from Russia. Natural gas is the main energy resource in these countries in 
which power plant companies convert it into second energy form, such as electricity, heat, hot water 
Natural 
gas 
CHP Residential sector 
Gas 
pipes DH Pipes 
Losses 
Legislation 
Legislation 
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and so forth, ready for consumers for daily energy use. Residents also have direct connection with 
natural gas in kitchens at their home for cooking which was the original purpose for them.  
Because the energy consumption is heavily dependent on natural gas, the price increase of natural 
gas is very important for both power plant companies and residents. We will discuss this more in 
the chapter of energy sector. 
 
District Heating 
Power plants in EEC are using old, even out-of-date, equipments and technology for the energy 
conversion process. The rate of generating second (combined heat and power) energy from natural 
gas is much lower than EU standard. Besides that, combine heat and power system is rare in these 
countries. Therefore, these power plants can be regarded to have low efficiency. As a result, these 
power plants companies require importing large amount of natural gas for the second energy 
generation to try to satisfy the energy demands from end users. And moreover, the quality of the 
energy service that they provide cannot meet the requirement for daily life from residents. However, 
consumers do not satisfy to the energy service from power plant companies in these countries 
because of their old equipments and system. This is more obvious to be observed in winter when 
energy demand goes up to the peak. Low efficiency in power plants both increase the investment of 
the companies and raise the energy price paid by end users because of the increase of production 
cost. One of the consequence may be that residents may give up using energy from district heating 
system. 
Pipelines 
Neither gas pipelines for distributing natural gas to power plants nor to residents or DH pipelines 
for delivering heat and hot water are having good insulation in these countries. Moreover, they are 
having serious aging problems. Leakage on the way of distribution is very severe. This worsens the 
energy service from power plants to end users and increases the import amount of natural gas from 
Russia furthermore. This can also increase the consumers’ expense for energy consumption because 
of the pipeline leakage inside the dwelling buildings. 
Residential sector 
In EEC, the awareness of energy efficiency is low, which leads to irresponsible behaviors and ways 
of using energy. Due to the historical and financial issues, building construction did not have the 
consideration of good insulation and energy saving and building maintenance do not have much 
attention on. These three reasons mainly contribute to large amount of energy waste and energy loss 
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which is a very apparent phenomenon in EEC.  This wastes and loss does not only increase the 
expense for families, but also intense the energy demand for power plants and as well as for the 
government. 
 
 
Legislation 
Legislation is the framework around the energy chain because they set up the regulations and rules 
to regulate the performance in each phase. 
 
Summing up: 
 
 The energy chain shows to us that every phase around the chain has the influence on energy 
efficiency to other phases. It is difficult to tackle the problems that happen in one phase without 
looking at the situation in other phases. As a result, we will introduce the energy situation in other 
phase in Romania later while focusing on the problems in residential sector. 
 
The residential sector is our focus and the reason behind is that we think that the way to improve the 
use of energy is to approach the Demand Side, especially when the Supply Side had enough 
attention and as we are dealing with a chain reaction, is time to move to the next level: The 
Residential Sector. 
 
II.3.2. Adaptive Strategy 
 
 
There are 3 models of strategies that the researchers and the practitioners are using: 
 linear  
 adaptive  
 interpretive 
(Academy of Management Review, Volume 10, Issue 1 (Jan, 1985), pg 89-98) 
The one we will use is the Adaptive Strategy: that can be described as“ concerned with the 
development of a viable match between the opportunities  and the risks” (Hofer, Vertical 
Integration, A comparative analyse of Performance and Risk, 1973, pg 3).   
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The area of interest in the project needs our attention because it is affected under many aspects by 
internal and external factors that are putting pressure on it. The reason we approach it is the problem 
we found and we are trying to give an answer to. It gives us a realistic and viable problem 
formulation and we want to deal with the context by planning. And due to the implication of the 
environment is situated in, the most suitable strategy to come into the light is to adapt it in a 
dynamic and healthy environment. 
The next table is illustrating the general aspect of the concept and we will apply it to our particular 
area of interest. 
 
Table II.2 
Variable Adaptive strategy 
Definition “concerned with the development of a viable 
match between the opportunities  and the risks” 
Aim of strategy Co alignment with the environment: monitoring 
and making changes 
Strategic behaviour Change style, marketing, quality 
Associated measures Price, distribution policy, marketing expenditure 
and intensity, product differentiation, authority 
changes, proactivness, risk tasking, integration, 
adaptiveness, uniqueness 
Description of the strategy “ a complex organisational life support system, 
consisting of trends, events, competitors, and 
stakeholders2 
 
 
Source: Own Contribution 
After presenting the variables that are describing the adaptive strategy we will next apply it in our 
context: 
Table II.3 
Adaptive strategy Reflections  in the project 
“concerned with the development of a viable 
match between the opportunities  and the risks” 
We will conclude by putting in balance the 
opportunities and the risks 
Coalignment with the environment: monitoring 
and making changes 
We monitor the environment(description and 
critics) and make changes (like the projects in 
the case study that are changing the existing 
environment) 
Presenting the opportunities and the risk We will conclude by putting in balance the 
opportunities and the risks 
                                                
2 Investors, employees, suppliers, customers, governmental bodies, unions, associations 
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Price, distribution policy, marketing expenditure 
and intensity, product differentiation, authority 
changes, proactivness, risk tasking, integration, 
adaptiveness, uniqueness 
These aspects are approached in the barriers and 
solutions chapters  
“ a complex organisational life support system, 
consisting of trends, events, competitors, and 
stakeholders3 
 
we chosen to present the influence of internal 
and external factors upon the one sector 
 
Source: Own contribution 
                    
 
 
II.3.2.The SWOT Analyse 
 
The easiest way to use all this data in a way that we can analyze the context is to use the SWOT 
model. It is a very good model that can be used as helpful tool in a decision making. Here is the 
definition: “A SWOT Analysis is a strategic planning tool used to evaluate the Strengths, 
Weaknesses, Opportunities, and Threats involved in a project” (www.wikipedia.org, 2 October 2006). 
The table is putting in balance factors that are influencing the environmental and in our case  is the 
conclusion of the barriers, solution and strategies  putting in balance all the information and giving 
the answer for the main question. 
Table II.4                                                                                                                 Picture II.1 
 
 
Source: Own Contribution 
 
There are professional programs (but not for free or cheap ones) that are making very easy the work 
of creating a SWOT Analyse table. They can be done in different ways but the main idea is to 
                                                
3 Investors, employees, suppliers, customers, governmental bodies, unions, associations 
 
Internal factors 
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Strengths 
 
Internal factors 
W 
Weaknesses 
 External factors 
O 
Opportunities 
External factors 
T 
Threats 
Energy Efficiency in the Residential Sector in Romania 
 25 
reflect the fact that an environment, process, business or sector are under the pressure of two 
different kinds of factors: internal and external. The internal factors are determining the strengths 
(need to search for them) and the weaknesses of the environment (to be avoided) and the external 
ones are determining the opportunities (need to exploit them) and the threats (need to confront 
them) putting pressure on the environment.  
 
 
 
 
Chapter III 
 Energy sector in Romania 
 
“Critical things requires one to know as much information about an issue as possible before 
rendering an opinion or making a decision4”  
 
Chapter III is the first step in finding the answer to the first main question: How does the current 
situation of using energy affect the energy efficiency in residential sector in Romania now? 
The purpose of this chapter is to show how energy sector influence the residential sector through 
different elements like gas price. In Romania the energy production and distribution is an action that 
was taken by the public companies and local authorities. But because of economical, technical and 
social reasons, a crisis is inevitable.  
The energy sector has been going through a process of transition from a monopolist structure to a 
competitive market. The scope is to ensure quality and safety in the energy supply and a direct 
connection between the market and the producers, energy suppliers and the customers. 
The aim of the energy sector in Romania has two sides, one for increasing the power output and the 
other for complying energy production with the European environmental standards. The actual 
phase that the energy sector is going through is modernizing and restructuring.   
 For the country to be more focused on outputting power and increasing its capacity for doing so, 
many projects are run by the government with a figure of investments around 10 billion dollars.  
 
                                                
4
 Environmental Science, Creating a sustainable future, Sixth Edition Daniel D. Chiras, 2001, pg 23 
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III. 1 Energy tariffs 
 
The prices for heat in Romania are regulated by two authorities, namely: 
- The Romanian Electricity and Heat Regulation Authority and it is a public institution that is 
taking care of the electricity and heat to be produced in consideration of efficiency, consumer 
protection, transparency, transparency and last but not least: efficiency. 
- ANRSC (The National Regulation Authority of Public Services and Husbandry): that has the 
role of taking care when comes to the legal framework for public services, such as the DH 
systems owned by local authorities 
Direct regulations are legalizing the heat prices. It is the way to adjust the prices by taking in 
consideration the real production costs. 
As the Romanian market is an opened one now, the trade policies are under the control of the 
World Trade Organisation and the provisions of the EU. The agreements that Romania is having 
are with: 
- EU (Europe Agreement): it is a preferential trade agreement 
- CEFTA (Central European neighbours): free trade agreement 
- EFTA (European Free Trade Area) 
“At the beginning of June new tariffs are applied in Romania for power and heat. The KW will cost 
749 lei to which 859 lei are added as subscription fee for the standard tariff.” 
(http://www.hri.org/news/balkans/rador/2000/00-05-24.rador.html, 7 May 2007) 
 
III. 2 Gas tariffs 
 
Before talking about how the gas tariff is influencing the end user, we will introduce a short history 
of the gas industry. 
The gas industry in Romania starts to have attention after 1990  when the imports were in percents 
of 20-25 of total consumption. But by the year 2003 there has been a recent increase in the gas 
consumption and the gradual depletion of domestic resources over time and the imports were 
having a bigger share  and continued to increase and it is estimated to reach 60-65% by 2010.  
“Since 2003, following the increase in gas consumption and gradual depletion of domestic resources, the share of gas imports went up 
and is set to continuously increase, reaching 60-65% of total consumption by 2010. 
(commercecan.ic.gc.ca/scdt/bizmap/interface2.nsf/vDownload/ISA_7182/$file/X_733452.DOC – 3 May 2007)” 
 At that time there were two big companies in Romania that are trading with gas : WIEE and Wirom 
Gas. And the companies are actually controlled by The German business Wintershall, a joint 
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venture between BASF and Gazprom. But the local gas production in Romania is undertaken by the 
two local gas companies: Romgas and Petrom.  There are 196 distributors but the market is 
dominated by Distrigaz Sud in the ownership of Gaz de France and Distrigaz Nord and the owner is 
E.ON – Ruhrgas. These two companies are the distributors and the suppliers of natural gas in 
Romania in the southern and northern part. 92% percents of the natural gas is supplied by the two 
companies but still there are about 40 other licensed suppliers. And the ANRGN is the national 
authority in regulating the prices for non eligible customers. 
As for the prices they have risen 26% since 2005. However, when compared to the European 
averages, the gas price in Romania is still 49% below. As for the industrial users, prices are lower in 
absolute terms than for house holds. In the next chapter we will present the conflict behind this 
aspect.    
 
 
Figure III.1. Evolution for service tariffs in natural gas sector 
http://ec.europa.eu/energy/gas/workshop_2002/doc/candidate_countries/romania_internal_gas_market.
pdf 
 
This is the formula calculating the price for the end user:  Gas price+Transportation tariff + % Storage tariff + Distribution tariff 
 
As it is showed in the figure, there are some factors that are influencing on the gas price. The bills 
for natural gas are reflecting some  costs in order to provide the service or the good: the cost of local 
delivery, the cost of the natural gas commodity itself, and the cost of transmitting through the 
pipelines (the costs to bring the commodity to the company and after to the final consumer):   
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-commodity costs: the price of the gas itself called also gas supply or purchased gas 
charge,  
-transmission costs: it is the price for the transportation of the gas from the source to 
the local gas company 
- distribution tariffs: this is expressing the road to the local gas company to the 
residential area and includes operation and maintenance expenses, depreciation, taxes and a return 
on the investment of the stockholders. This is some kind recovering the costs for the company to 
send the gas to the resident area.    
  
Along with the integration of Romania in the European Union, beginning with 1 January 2007 it has 
been a liberalisation in the domestic natural gas market for all non- household consumers and from 
July 1 2007 it will be for all the consumers. 
The beginning was in the year 2001 in July, dating back when the degree of the opening market was 
established as being 10% from the internal consumption of the previous year. And these are the first 
steps in the issue of the natural gas internal marketing. The following actions (august 2001) was the 
accrediting of the first 17 companies as being natural gas eligible consumers and 1.7 billion cubic 
meters is the total annual consumption. In the year 2002 ( in January) the opening degree was 
establish as being 25% from internal consumption of the year 2003, and in numbers is a total 
consumption of 3.9 billion cubic meters. Then the number of eligible natural gas consumers grew 
the nest year to 41, and 3.375 billion cubic meters is the total annual consumption (much more than 
1.7 billion like in 2001). As for last year, in 2006 the opening degree for the natural gas market was 
35%.  The change of the market opening degree is about the price discrimination, it is about 
regulatory and antitrust regulations for the companies to have fare prices and practice uniform 
prices (and then we have a degree of the market to be opened). And only when all the companies 
have the free chance to get into the market, namely a viable market, than the negative impact on the 
end user will decrease. 
The problem in the gas sector is due to the payments. And one more thing: the retail prices are not 
reflecting the border prices (the opportunity cost of gas consumption / to potential exports). There is 
a need for rationalisation of the social safety nets for gas and heat. Otherwise the investments in 
retrofitting the gas sector will have impacts on the final prices and the gas reform will have adverse 
consequences.   
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In this gas sector the aim of the government is restructuring and privatization. We should not forget 
that Romania is exploiting gas so there is also a need for modern technologies in order for an 
environmentally sustainable exploitation. As we will see in the case study from the appendix, the 
rehabilitation is needed for the infrastructure of natural gas transport. 
The residential sector is a captive consumer and in January 2003 the gas price for captive 
consumers was approximately 90$7tcm. The actual gas price is set by Gazprom and is around 
140$/tcm. 
 
III.2.1 Gas price impact on the end user 
 
An increase in the price of the gas will affect the price of district heating and the affordability of 
residents will be impacted as well. The reason for this chain reaction is that the DH is based mostly 
on gas. And the second impact goes to the residential consumers. And why that? The explanation is 
very simple. The result is obvious when 60% of total heat demand is met by DH. One more 
argument to sustain this statement is given by statistics: 2.8 million households are supplied by DH 
and 900.000 households are supplied by gas.  So coming back to the affordability impacts, if the gas 
price will be increased, fiscal impacts will result. Why: because the DH in the current time is 
mainly subsidized. 
We’ve just talked about the actual gas price (11$/Gcal) and the fact is that it is a low price relative 
to that of DH (20$/Gcal). Maybe from economical point of view is not desirable (it is a bad 
influence for the market, it is not viable) but there is an encouragement for direct consumption of 
gas and not for DH. 
But when coming to the social and political point of view we have to go back to the gas price. They 
could be seriously impacted by an increase in the gas price.  For some part of the consumers the 
affordability is a problem. Actually the World Health Association (WHO) is defining the concept of 
fuel poverty occurring when the household is spending more then 10% of its income on energy. We 
are mentioning this here because if the tariffs will increase this might happen. There are the main 
ideas to make a layout for the project and when we will approach the case study we will see more 
concrete his facts.  
We were touching the subject of subsidies. They are paid to the end user (our focus in the project) 
under the bases of the Emergency Ordinance No. 6/2003.  
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For the facts to be right, still there is a problem of the affordability when comes to low income in 
Romania. So the budget for the household should be put together with data on non-payments in this 
subsidy framework.   
 
The conclusion is that by the law of the market competition, when the price of the gas increase than 
the tariff of the DH supplier should also go up. And concerning the affordability, the government 
should also increase the subsidies so it will be a common sense proportion.     
The result will be, at least from economically point of view: maintaining the affordability ration 
below the WTO threshold (we’ve mentioned it above). The explanation is the rationalisation of the 
existing subsidy system: “phasing out subsidies paid directly to district heating companies and 
replacing these with targeted subsidy at the end user level” 
((http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V2W-4CPDH44-
2&_user=1577482&_coverDate=11%2F30%2F2005&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000053844&_version=1&_urlVer
sion=0&_userid=1577482&md5=4d79569cf136c4bff587a30db1835e8a#tblfn5a,  2007-05-03)  
 
 
III.3 Factors that are influencing the energy sector 
   
III.3.1 Main actors 
 
Approaching this subject the main issue is to mention the key players that are taking part in the 
entire process. Let’s see how the situation of the country is particular and what the facts behind the 
current layout are. We have to understand the actors behind   the decisions when comes to the 
energy sector and further more what is influencing the energy efficiency. 
- Local authorities  
- The municipalities  
- Owner association:  
- Non Governmental Organizations (NGOs): There are two relevant NGOs: The Romanian 
Association for Energy Efficiency and the Romanian Energy Association.  
- Governmental regulator actors  
- EU directives  
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 All these actors can be categorized into three levels according to that organizational pyramid that 
we present next. 
 
 
 
 
 
 
 
Figure III. 2  Organisational Pyramid  
 
 
 
 
 
 
 
 
  
  
 
http://www.worldenergy.org/wec-geis/congress/abstracts/hamamatsut0904.pdf 
 
The first three actors, namely local authorities, the municipalities and housing ownership are 
belonging to the bottom level. They are the basic of the whole pyramid because it directly 
influences the situation. And among those three elements, we think the owner association has the 
largest impact. They are the ones who decide to consume the energy in an active way from the 
energy saving’s point of view (obey the local regulation, care about the energy efficiency, willing to 
do something when relative international/national project or programme comes) or in a passive way 
(ignore the regulation, reluctant or refuse to accept the concept of energy efficiency, unwilling to 
participate in any relative programme about the energy efficiency unless it will bring them some 
benefit at once). For those suppliers in energy sector, they are customers. Therefore they have some 
incentive to improve their quality of product and service in order to keep the amount of the 
customers.  
The NGOs are in the intermediate level.  With the membership of NGOs, these members are also 
the consumers at the same time. The overlapped roles of these members motivate them to deal with 
 Ministry 
structure 
 Other actors 
Basic 
unit 
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relative matters in energy sector more actively. The overlapped roles also make them know the 
situation more correctly and specifically, therefore they are able to catch the point of the problem 
more easily. And because they are not official organisations, it gives them more freedom to access 
the truth at the different level. However, the disadvantage of the NGOs is less power. It decreases 
the effect which is brought by those advantages and sometimes even zero effect.  
The last two is in the top of the pyramid. They provide a guideline for the middle and bottom level 
by legislation. The governmental regulators make relative laws about the energy performance and it 
must comply with those directives from the EU concerning about the new membership. They 
influence the situation at a general level. And they are also influenced by the rest two levels to some 
extent.  
All those main actors can be categorized in three level, but they have connects with each other and 
can’t be analyzed isolated.   
 
III.3.2 Legislation 
III.3.2.1 Legislative Background on Energy in Buildings 
 
About ten years after the transformation from one regime to another, when the social structure has a 
trend of being stable day by day and the recovering of the economic, the government start to 
consider adjusting the way of development. As gradually realized the importance of the energy 
efficiency in order to have a sustainable development, they start to create some new relative laws 
and modify some outdated ones to regulate the way of energy using. Knowing the significant 
increase in energy consumption in residential sector, the regulators start to have more consciousness 
that huge amount of energy loss may exists in buildings among which are designed with out-dated 
technique and old material.  
Aiming directly to prevent the energy loss in buildings, a series of ordinances and laws are made 
out to give a general framework in which state how to realize energy saving and decrease the loss 
by rehabilitating the buildings. For an example, followings are one ordinance and one set of law 
about the dwelling buildings’ thermal rehabilitation. 
(Romania Country Report, page 12 Ecological Council http://www.ecocouncil.dk/english/) 
• “ordinance 29/2000 and related Law 325/2002, on the thermal rehabilitation of the existing 
building stock and stimulating the energy saving  
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• Law no. 372/2005 transposing the Directive on the energy performance of buildings 
(2002/91/EC)  
III.3.2.2 The Law 372 
 
We are presenting this law more detailed due to the relevant definitions that are given in its body 
and good explanation of the rehabilitation process in the residential sector.  And more important 
thing is that it gives the guideline for local authorities to tell them how to make a thermal 
rehabilitation programme appropriately, what all the steps are and where and what should be 
noticed. This obviously legally provides a guarantee for the programme of energy efficiency for 
those problematic dwelling buildings. Therefore the local authority or other actors whoever have 
interest can carry out the programme orderly based on this framework instead of blindly doing it. 
We found the law in the Romanian language and we’ve only translated what is interesting for us. 
This law has been adopted by the Romanian Parliament respecting the articles 75 and 76 from the 
Romanian Constitution in December 2005. 
By this law all the statements from the Directive 2002/91/CE of the European Parliament and of the 
Council regarding the energy performance of the buildings are transposed into the national 
legislation made public in The Official Journal of the European Communities (JOCE) L 001 from 4 
January 2003, page 0065-0071. 
In The second chapter the definitions of used expressions and terminology are given out. This is 
very relevant for our project because in the study case we are mentioning and using all these 
expressions and they are very well defined in the law.  
Take the term “Energy performance of the building” for an example, the explanation of it is: the 
consumed/estimated energy that can respond to the building necessities for a normal utilisation. 
These necessities are including: heating, warming water, cooling, ventilation and electricity. The 
energy performance of the building is determined through a calculation methodology and it is 
expressed by one or more numeral indicators that are determined having in consideration the 
thermal insulation, the technical characteristics of the building and it’s annexed constructions, the 
project and the place of the building from the point of view of the external climate factors, the 
exposure to the sun, the influence of the neighbour buildings, own sources for producing energy and 
the internal climate of the building (this last one is influencing the energy demand) 
This article states very clearly that when talking about the energy performance, which elements 
should be considered: heating, warming water, cooling, ventilation and electricity. So when there 
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come a rehabilitation programme, it provides these 5 options as a start point. Also the article 
provides a set of parameters which should be taken into account in a calculation of energy 
performance like the “thermal isolation”.  
Another example is “The certificate for the energy performance of the building”: it is a technical 
document with an info role that is attesting the energy performance of the building. The reason why 
we mention it is that the certificate is necessary and one of those prerequisites. In another word, 
only if the building has a certificate for the energy performance; it is allowed to apply for the 
rehabilitation programme. And the way to calculate the energy consumption has been presented in 
the first example. In the seventh chapter, it also gives out the validity of a certificate- ten years after 
emitting it 
We won’t explain all the chapters and articles because it’s not necessary. Giving two examples is 
just to show that the legislation for energy efficiency in buildings is not bad, actually it is very clear  
The problem is in reality, the thermal rehabilitation doesn’t have an enough impact in spite of clear 
legislation. That’s remind us again that besides the legislation part, we need also need to find the 
solution in else place to overcome the barriers of energy efficiency  
III.3.2.3 Thermal Rehabilitation Law 
 
“It is especially interesting that the former law obliged owners to set up a mortgage credit, while 
this is not a requirement anymore. The program is, thus, more open for alternative financing models 
that could include JI and/or soft loans or supplier loans. The Thermal Rehabilitation Law saw its 
latest amendments on 23 June 2006. 
 
 Article 6:“(2) The coordinators of annual programs take the necessary measures to carry out the 
expertise and energy audit of the building, and to conclude conventions with the owners’ 
associations in the apartment buildings nominated in the annual programs in order to follow up on 
the actions regarding the design and execution of thermal rehabilitation of apartment buildings.    
(4) The contracting of expertise and energy audit, design and execution of the thermal rehabilitation 
of apartment buildings nominated in the annual programs is done by the coordinators of the annual 
programs together with the owners’ associations, by observing the legal provisions in force on 
public acquisition.” 
((http://66.102.9.104/search?q=cache:CmvZvXQ_kwgJ:glwww.mst.dk/transportuk/word/Link%25203.doc+Cleaning+of+the+radiators+and+the+inn
er+heating+installations&hl=da&ct=clnk&cd=10&gl=dk) 
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Article 8 shows the proportion of the funds: 
1/3 from the home associations + 1/3 the municipality (local budgets) + 1/3 state budget allocation 
(The Ministry of Transportation, Buildings and Tourism) 
Article 9: “The owners’ association in the apartment buildings included in the annual programs 
benefit from financing of expenses for design and execution of thermal rehabilitation work, 
according to Art 6 and 7, provided they approve the decision of intervention with a majority vote of 
the members of the owners’ general assembly and sign the framework convention with the 
coordinator of the annual program for the unfolding, under the law, of the actions for the thermal 
rehabilitation of the 
building.” ((http://66.102.9.104/search?q=cache:CmvZvXQ_kwgJ:glwww.mst.dk/transportuk/word/Link%25203.doc+Cleaning+of+the+radiato
rs+and+the+inner+heating+installations&hl=da&ct=clnk&cd=10&gl=dk) 
   
 
III.3.3 Romanian legislation for environmental protection as a new EU member 
 
It’s inevitable to mention the environment protection when talking about the energy because 
inappropriate using energy is always related to damaging the environment or climate change; the 
most significant example is CO2 emission. Thus we present some legislation about in this part. 
 The first act about environmental regulations is the Environmental Act from 1973 (EA) and also 
after the 1989 changes the main body remained being as Act 9. Now another one is supposed to 
take its place: The Environmental Protection Act (EPA). The Environmental Strategy and the 
National Environmental Action Program were adopted by the government in December 1995. 
The Ministry of Environment was set up in Romania for the first time in 1990 (GD 983/1990), and 
in 1992 was renamed Ministry of Water Resources, Forests and Environmental Protection – 
MWFEP (GD 792/ 1992).  
The organizational structure dealing with EU integration, including law harmonization, was 
established in 1995: 
- Parliamentary Committee for European Integration 
- Interministeriel Committee for European Integration 
- Governmental Department of European Integration. 
The Constitution of Romania (CR) was promulgated and approved by the referendum in 1991. 
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Articles 38 (Paragraph 2) and 41 (Paragraph 6) from the Constitution are based on the concept 
included in Art.100 a) Paragraph 1 of the treaty establishing the European Union: principles 
regarding health, safety, and environmental protection. 
As we were talking just now about the EA (Environmental Act), it is mentioned in it that the 
environmental protection is a national problem which is integrated into the general social and 
economic planned activity of the state (Art 1), in which it is written that the environmental 
protection is primarily the duty of legal and natural persons (Art 22). 
There are  new principle of EU that has been adopted in the national legal system and these are the 
base that we were talking about in EPA (The Environmental Protection Act): prevention, 
conservation of biodiversity, ecological risks, polluter pays, integrated monitoring, sustainable 
development, maintenance and alleviation of environmental quality, and ecological reconstruction, 
setting up of a framework of NGO’s and public participation activities to further the process of 
environmental protection decision.  
Romania is having a good legislation when comes to environmental protection and this will help to 
implement the energy efficiency from another aspect. As a new member of EU, it must bring the 
country more pressure about the environment issue, but it also offers more opportunities to have 
more energy-environment improving projects. As we all know, they are always put together on the 
table nowadays. 
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Conclusion of the chapter 
In this chapter, we show that the energy tariff depends on the gas price. This last one has impact on 
the end user. And there are a series of factors pressuring on the energy sector.   
The objectives to be achieved are pointing at rehabilitating the thermal power plants, refurbishment 
of the residential sector and to open the gas market.  
In the energy field there is a need for privatization and investments so all the other necessities may 
have the chance to overcome the situation of a country with an economy in transition and a country 
that is a new EU member. It has to get ready for many changes from now on. 
The chapter has outlined the legislation that has to do with the residential sector for regulating or 
giving guidelines in order to improve the energy efficiency in the residential sector. 
We will use the knowledge gained from this chapter to enlighten us for going further deep in the 
next chapter where we will extract the problems around the energy chain, but focusing in the 
residential sector. 
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CHAPTER IV 
 
Problems of the Energy Situation in Romania 
“Critical things requires one to search for hidden biases and assumptions that may influence one’s 
understanding of an issue or interpretation of data5” 
 
This chapter is the second step for giving the answer for the first sub question. Along with the 
information from the previous chapter the answer will come in the end at this chapter IV. 
After the information and discussion in the chapters above, we would like to emphasize the 
problems existing in every phase according to the energy chain that we formulate for the Eastern 
European countries. The purpose of doing this is to be ready to approach and understand the case 
study and see the connection and the relevance of the findings in its specific context with the 
general energy situation in the residential sector. Only after this we will have all the information for 
outline the barriers and see through them for solutions. 
 
IV.1 Natural gas problems 
 
According to the previous chapter, we know that the predominant energy resource in Romania is 
natural gas. The price of natural gas paid by residents is lower than by industries. ( Danish ecology 
council country report, 2006) Beside that, only a few buildings have their own meters to measure 
the consumption amount by each family. It results in the preference among residents to use 
individual boiler fuelled by natural gas for space heating and hot water. The loss during the process 
of distributing natural gas is severe due to the old pipeline system and the lack of financial resource 
to regenerate it. We can see that the Romanian energy chain is suffering low efficient planning and 
regulation from the beginning. (legislation about natural gas). 
As we were presenting in the last chapter the relevance of the gas for the energy efficiency is given 
by the gas price. Because the price is raising and  is increasing the amount of the money that the 
households have to pay in the energy bills. This will lead to restructures in the utilities companies.  
 
 
                                                
5
 Environmental Science, Creating a sustainable future, Sixth Edition Daniel D. Chiras, 2001, pg 25 
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IV.2 District heating problems 
 
Even though Romania DH system has good pipeline connection with inhabitants, it is also well 
known for its low efficiency. The rehabilitation of DH system has been carried out for around 10 
years. The situation of low efficiency seems to stay at the same level as 10 years ago. It fails to 
supply reliable heat and hot water to consumers. “In a number of areas (including Buchanest and 
Constanta) the district heating system is chronically unable to meet peak demand (only 60% of the 
peak demand in these areas is met)” (European Commission: Directorate-General for Energy and 
Transport, Improving CHP/DHC Systems in CEEC, p. 12, 2004). Especially the inhabitants living 
in building at the end of the DH network are not satisfied with the quality of heat and hot water 
supply, because the heat and hot water supply cannot keep flowing continually. 
It has been investigated that more and more residents having DH connection in their apartments or 
houses require stopping the connection to DH and CHP. Here are a series of specific data collected 
in a report showing details of the shrinkage of DH and CHP in Romania. “Most of the heating units 
operating in towns with 2,000 to 20,000 inhabitants were closed down in 2003 and 2004… Out of 
the 184 DH systems operating in 2002, more than 40 have been closed down in 2003 and 2004.” 
(European Commission, 2004). An energy research report indicates the reasons precisely for us. To 
sum up, the reasons can be concluded into two points that push consumer to cut of the DH 
connection. They are the price and quality of the heat and hot water supply from DH. Instead, 
individual burners or furnaces play a more and more important role to offer space heating and hot 
water in residential sector.  
There are three factors causing low DH efficiency. First, most of the facilities serving for DH are 
out of date. According to the official data, 15 years old generating plants are more than 20%, and 20 
years old plants are more than one third. Second, the insulation pipelines laid in concrete ducts to 
avoid heat leakage are still used, which was phased out 20 years ago by developed countries. 
Pipeline corrosion is serious because of their ages. Both of these situations lead to severe hot water 
loss, which is “up to 30%in distribution on some system” (European Commission: Directorate-
General for Energy and Transport, Improving CHP/DHC Systems in CEEC, 2004). Third, there 
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was no planning to expand DH system in the whole country in blind communist time, while the 
power of some plants cannot satisfy the actual supply demand, especially in the peak time when 
almost every apartment and houses require heat and hot water. 
There are many reasons and factors that prevent the process of rehabilitation of DH system, for 
example, legislation, regulation, planning, finance, technology and so forth.   
To sum up, the problems exist in district heating system are the following: 
-- old pipelines for districting heating and hot water, 
-- old equipments for generating heat and hot water, 
-- rare CHP 
  
IV.3 Romanian dwelling energy problems 
 
Romania has implemented energy policies for energy efficiency after Kyoto Protocol, however, the 
energy intensity in this country is still very high today. The following text is trying to explore the 
existing problems of energy consumption in Romanian dwellings for the purpose of identifying the 
possible solutions to improve the energy efficiency in residential sector in Romania. 
-   Radiator meter problem  
It is common that there is only a few individual meter for each single apartment in a building in 
Romania. The payment for the heating consumption is calculated by a building meter that is shared 
by all unit users in the building. It implies that the actual heating consumption of each unit user 
cannot truly reflect in billing, which directly or indirectly leads to irresponsible behaviour of 
consuming heating.  
A report about energy efficiency in residential sector in Romania, done by Danish Ecological 
Council (the Danish Ecological Council, Country Report Romania, p.8, 2005), noticed that 
Romanian energy authorities are aware that individual meters installed in each unit apartment is a 
crucial step to attain the achievement of energy efficiency in dwellings. The obstacle of the 
installing individual meters is the price that can be afforded today by general consumers, which is 
pointed out by  the same report. However, it is contradictory that the report seems to have a positive 
expectation that “in Romania, radiator meters are expected to become widely used in the forthcoming few 
years” (the Danish Ecological Council, Country Report Romania, p.12, 2005).  What gives us 
confusion is that it does not mention how the expectation of widely installing radiator meters can be 
achieved in the next few years since the price is too high for general Romanian people. Is it through 
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introducing more funding or dependent on the rapid national economic development? What is the 
critical element to realize the wide installation of meters in this country and to make the authors 
have this optimistic prospect is important to find out, because it can help to speed up the process of 
improving energy efficiency. 
Even though we cannot find out the answer to our confusion in this report, we are expecting an 
direct interview with the authors for the answer and more information. 
-  Building problem 
Because of the historical and financial reasons, most of the Romanian dwelling buildings are not 
constructed in a way for energy saving and they are lack proper maintenance. The same report we 
mentioned before suggests that the buildings should normally be insulated with the material called 
“polystyrene, which is cowered by fibre and painted” (the Danish Ecological Council, Country 
Report Romania, p.12, 2005), which from our understanding of the report is the cheapest one for 
building insulation. Even though it is suitable for the context of Romania from the economic 
perspective, it has very low insulation effect for buildings. New regulations or legislations on 
buildings has been set up and implemented in Romania, however, these regulations or legislations 
are only targeted on new buildings and they have much lower requirements than those in the 
Western European countries. “The building regulations mandate minimum insulation standards on 
new buildings, but these are considerably less stringent than in most Western European countries.” 
(http://www.ecee.org/pubs/romania.htm) 
One of the consequences caused by the low requirements is that the owners of the houses or the 
apartments do not consider or pay much attention on improving building insulation or heating 
system when renovating their home owing to the economical reason. Therefore, we may conclude 
that the thermal energy requirements on dwelling buildings do not have much effect on energy 
efficiency in residential sector. As a result, tightening the building regulation becomes a necessary 
step to energy efficiency. 
From the discussion above, we can see that there is a necessity of renovation both the buildings 
envelop outside and heating system inside. The private ownerships of the houses or apartment in 
Romania is very high-- 97.5% of the houses or apartment are owned by private people and only 
2.5% is owned by the state (http://www.mri.hu/WS_rere/presentation/Prasentation_Fira_engl.pdf, 
p.4). This is a good sign that the owners have the intention or motivation to maintain their houses or 
apartments in good condition, because the ownership makes them take the initiative and 
responsibility to take care of their houses or apartments.  
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But the cost of maintenance and renovation work, as well as the housing service, for example the 
fee for the house association, increases the expenses of the families. Because of the social conflicts 
in 1990s which lead to the reduction of income in many families, many owners are encountering the 
financial problem to afford these expenses. Unfortunately, at the same time, “energy cost and the 
price of building materials increased the most” (the Danish Ecological Council, Country Report 
Romania, p.11, 2005). However, they realize the necessity and importance of renovation of their 
houses or apartments for maintaining them for long time. In order to do so and to keep the cost as 
low as possible simultaneously, the best way for them is to give up the consideration of saving 
energy when they start the maintenance and renovation work.  
According to the discussion above, the crucial problem is to look for and identify solutions to 
handle the affordability issue for general Romanian people, especially the low-income families. 
No incentive for using energy efficiently. Before we start the discussion of this problem, firstly we 
will introduce the energy tariff of Romania because this is the real reason why there is no incentive 
for those end-users to use the energy for like space heating or hot portable water more rationally. In 
Romania, the pay for the space heating and other energy is very low compare to that of the western 
European countries. That’s because the government has pay the most part of the tariff and have a 
mechanism as so called “flat-rate” related to the space heating which usually together with natural 
gas. Now let’s take a close look at how they calculate the payment for the space heating and hot 
water. When it comes to space heating, the rule is that the way of calculation the tariff is just 
according to how large your flat is, namely based on the X ROL (Romanian currency) for each 
square meter6 and when speaking abut the hot water, the way of calculation is Y ROL for each 
person.. This kind of payment totally destroys the incentive for end-use consumer to use the energy 
efficiently because apparently there is no difference whether you use them rationally or not. The bill 
is always the same.  If we have a glance at change of the structure of the flat in Romania, (see figure 
4-1) there is no flat with more than 3 rooms before 1999 and after that multi-room flats began to 
appear and very quickly become the dominant type of the flat in the almost last decade. According 
to the “flat-rate” tariff, this trend will make the loss of energy much more than before and get the 
situation worse and worse.  
 
 
 
                                                
6 project saw dust 2000, page 13, first paragraph 
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Figure IV. 1 The trends of change of the numbers of rooms in flat 
(Resources from: national institute of statistics-dwellings and republic utilities) 
 
 
IV.4 Energy tariff problem 
 
Two authorities have been established for supervising and regulating the energy price in Romania 
through ensuring “electricity and heating are produced properly in terms of efficiency, competition, 
transparency, consumer protection …and the legal framework for public services” (the Danish 
Ecological Council, Country Report Romania, p.8, 2005). In other words, the control to energy 
price is adjusted in a macro-level and is mainly focused on energy generation process, which 
implies that the way and the attitude of how to consume energy in the sphere of end users has not 
been  paid too much attention. It causes a consequence that many aspects or expense cannot be 
“fully calculated into energy price” (The Danish Ecological Council, Country Report Romania, p.8, 
2005). It implies that the energy bills for end consumers fail to reflect the actual energy 
consumption. Most of the time, it is lower than the consumption. As a result, the issue of energy 
loss and energy waste created by end users’ attitude and behaviours is considerable. 
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 The situation that energy bills do not match the energy consumption is also caused by inaccurate 
and imprecise calculation method, but also by the measure system. As we have mentioned before, it 
is common in Romania that there is only one meter shared by all unit apartments in the whole 
dwelling building. Residents cannot see how much heat they consume and understand the amount 
that they consume is little or a lot. It reduces and takes away their incentive to consider energy 
saving. The country report by Dina Aazager and Vilhjálmur Nielsen believes the current energy 
price in Romania which is much lower than that in EU also attributes to the reason why the 
consumers are not interested in energy saving. (However, price and salary level) 
Even though, many dwelling buildings in some big cities have been installed meters in each unit 
apartment. The attitude to and the awareness of energy saving still do not change. On the contrary, 
many houses and buildings cut off the connection to district heating system. Instead they use 
individual boilers to provide themselves space heating and hot water. When we look at the reasons, 
it is very realistic and economical for end users to do so. The reasons can be concluded into four 
parts: 
1. First, the service of district heating cannot reach to a standard that can satisfy daily energy 
needs required by consumers (please look for more detailed information in our theoretical 
chapter). 
 
2.  Second, the energy price has been raised due to the fuel resources is more expensive than 
before. Simultaneously, the Romanian government has discarded the energy subsidies to end 
users. Both create the awkward situation for Romanian people, especially the low income 
families. Naturally, low-income families start to look for another cheaper way for heating 
and hot water when the increased energy price from district heating becomes a very heavy 
burden to them, or even cannot afford it. Even though the other families can afford it, they 
would like to choose a cheaper option for space heating and hot water.  
 
 
3. Third, when speaking about the heating price of individual boilers and district heating, we 
have to look at the price of natural gas in Romania. Natural gas plays a significant role as a 
dominant fuel resource in this country. The same report points out two important reasons 
that motivate end users to prefer their own boilers (The Danish Ecological Council, Country 
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Report Romania, p.23, 2005). One is that the gas price paid by residents is much lower than 
by industries.  
 
Figure IV. 2  Average natural gas prices  for one  gigajoule   
 
http://ec.europa.eu/energy/gas/workshop_2002/doc/candidate_countries/romania_internal_gas_market.pdf  The figure is presenting the gas price, corresponding to a household with equipment for cooking, water heating and central heating. Romanian gas price in household is compared with the price of gas in the 15 EU members, most developed countries, and with the rest of the 25 members ( that became 27 after Romania and Bulgaria joined the EU). 
 
4. The other reason is that the general situation is that there is only one meter to measure the 
gas consumption of a whole building. These reasons make the heating price of individual 
boilers much cheaper than that of district heating. 
And this is how the different prices look like. The next picture is representing the difference in 
the prices paid by the end user if it is connected to the local DH state company or to a private 
supply company: 
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Figure IV.3 Regulated gas prices 
 
http://ec.europa.eu/energy/gas/workshop_2002/doc/candidate_countries/romania_internal_gas_market.pdf 
Even though Romanian energy authorities and energy companies have started some projects 
targeting on improving energy efficiency in district heating system since 2000, it still cannot 
prevent the number of residents disconnecting district heating system from increasing due to these 
three main reasons. How to stop this trend continually developing should become easier if the focus 
is laid on these reasons. Balancing natural gas price between residents and industries and installing 
meter for natural gas may be good solutions. However, the issue of affordability should be 
emphasized if the adjustment of natural gas price and installation of meter start to be implemented. 
The improvement of efficiency in district heating system can be considered as a solution to handle 
the affordability problem, because district heating is always regarded as the most economical way 
for energy consumption in a whole country , especially after energy companies implement the 
technology combined heat and power, from the experience of other countries. 
To sum up, the problems on energy consumption in residential sector in Romania can be concluded 
as:  
--No meter to measure heating consumption for each unit house or apartment; 
--Bad insulation in dwelling buildings; 
--Low building requirements for energy performance; 
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--The conflicts between the cost of maintenance and renovation work and low income; 
--Inaccurate and imprecise calculation method on energy consumption; 
--Inaccurate reflection on energy billing from actual energy consumption; 
--Bad district heating service causing individual boilers increasing; 
--Affordability and economical reason forcing people to choose individual boilers, 
--Imbalance of natural gas price between residents and industries; 
--No meter to measure the consumption of natural gas. 
 
IV.5 Problems of legislation on energy consumption in dwelling buildings 
 
Legislation is one of the keys which can be very helpful and possible to solve problems from the 
political aspect. As Romanian Government has already noticed the importance and effectiveness of 
legislations to improve the situation at the end-user level, they have modified many existing laws 
and established new ones in order to achieve the goal of energy efficiency and also to comply with 
the EU directive of energy using in household.  
But when we look into the reality, we unfortunately find that the effect of the laws is not as 
profound as they are expected to be. We can take the law of “Thermal Buildings Rehabilitation” as 
an example. It has been modified several times in the recent decade in order to be more attractive to 
end-use consumers. The current version regulates how an annual thermal building rehabilitation 
program process and who will take responsible for it.  
The owner association, local authority and the Ministry of Transportation, Construction and 
Tourism (hereafter we mean it as using term “TECP” )” run the program together. The cost is 
divided into three equal parts among them. According to the law, the municipalities deliver 
substantiated applications for inclusion of specified buildings into the annual program, whereas the 
TECP decides within its budget limitations on which buildings to include in the annual program. 
As far as we know the law is implemented well and the buildings that involve in the program get 
good rehabilitation, however, the amount of “lucky” buildings which can be chosen to be 
rehabilitated is very small compared to the number of total buildings which have problems with 
their thermal energy using.  
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Conclusion of the chapter  
The environmental costs of the energy efficiency are not a fringe green issue. The discussions are 
going more around building energy around the supply chain and not so much attention is paid to the 
demand side. But the consumer is putting a pressure on the environmental responsible products. 
And that is why the supply companies were forced to improve the supply side. That was already 
done and for the process to move on it is the time for the residential sector to have the necessary 
attention. The environmental impact will reduce and the carbon emissions will also go down. 
In the next chapters after presenting the solutions to many of the problems incorporated in the 
barriers we will create strategies for implementing them.  Our visions of strategies are in the same 
time critics to the existing situation. But we had to go through these aspects form the last two 
chapters in order to understand the setting and be able to identify the problems that are contributing 
to the barriers. 
When we started the chapter 3 where we’ve presented the Romania energy sector we stated that 
there are crises coming from 3 different points of view: economical, technical and social. The 
previous chapter had the role in introducing the situation and after that we could approach the 
problems related to the sector. we will conclude this chapter giving the problems to the 3 levels 
reminded so the circle is closed and so the answer for the first main question has been found.  
Economical level can be characterised heaving problems given by steady increase of the gas price 
lead to the rise of: the energy price and of the values of the maintenance costs technical (poor 
installations). If the homeowners are disconnecting than the result is “underused production 
capacities of urban thermal power stations”. 
(http://66.102.9.104/search?q=cache:cRvgLwHfklIJ:www.eurofound.europa.eu/eiro/2006/09/articles/ro0609049i.html+
energy+cities,piatra+neamt&hl=da&ct=clnk&cd=5&gl=dk, 10-03-07) 
The problems at the technical level are coming from a poor situation of the installations and if there 
will be done some investments; they will raise the price of the energy for the end user. And if the 
consumption is lower then the technical system, that has to operate to a certain capacity, will be 
stressed and the fix costs will rise, and once again the energy price is increasing. 
The social reasons for creating crises are giving by unemployment and restructuring.  
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As we have explained in our methodology and in the project design, after chapter 3 and 4 we will 
give the answer to the first sub question: How does the current situation of using energy affect the 
energy efficiency in the residential sector now? 
And the answer is that the general situation of Romania can be described as low energy efficiency 
with poor technologies and systems. This situation did not happened in one day but it is a process of 
continuously and gradual downgrading due to the background as an East European Country. As we 
have described in the energy chain, the situation in the energy field is affecting the other elements 
of the chain. It is a direct proportional reflection. It means that when energetically sector is not 
having a favourable status, the efficiency in the whole energy field, through a chain reaction will be 
in the same position. So is the residential sector.  
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Chapter V 
The case study 
 
“ To be ignorant of one’s ignorance is the malady of the ignorant” 
By Bronson Alcott 
V. 1 From the Theory to the Case Study 
 
This chapter will use us in giving the answer for the second sub question: . How the current 
situation can be managed in a particular context? 
 
There have been many projects in Romania aiming at improving the energy efficiency in the second 
phase, in district heating company, of the energy chain with the expectation of having side effect in 
end users where the energy consumption could be reduced, hence, energy saving could be realized. 
However, from the consideration of the business point of view, we have the knowledge from the 
interview with Mr Mihai Brasoveanu (DEPA) that Romanian power plant companies do not pay the 
attention on and the intention of the issue of energy saving and energy efficiency in residential 
sector. The reason is as simple as that the more energy consumption in dwelling buildings the more 
economic benefice the companies can attain in our opinion. In another word, they do not have the 
concern on if the energy consumption is increased in an efficient way once the residents have good 
service from them or if the energy consumption is increased through an inefficient way, such as 
heat leakage inside the dwelling buildings due to old equipment and bad insulation of the building, 
no awareness of energy saving, and so forth. 
Therefore, it is not so effective to talk about energy efficiency in residential sector if energy 
efficiency projects start with power plant companies or district heating companies. It is difficult to 
realize the goal of energy saving.  
As a result, we suggest turning the other way around to look at the energy chain. The target should 
be placed on the residential sector right from the beginning of energy efficiency projects in the 
context of Romania. It means that improving energy efficiency in dwelling buildings may have 
better achievement by applying demand side management (DSM) which is also called energy 
demand management. The residential sector is one of the energy demand sides. The residents 
belong to the benefit sides in the economic point of view, which can be reflected in the energy bills 
to them, if the energy saving is increased through better managing energy demand in dwelling 
buildings. Therefore, they are the group who has the real attention on and intention of reducing 
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energy consumption. However, the residents generally lack knowledge and information in this field. 
As a result, it is necessary and important to adopt DSM to achieve the goal of energy efficiency. 
Moreover, because all elements and phases are correlative in the whole energy chain, the residential 
sector have the incentive to supervise or give pressure on power plant companies to improve the 
efficiency in district heating system and distribution network and to supervise the relevant 
legislations and regulations when considering the benefit.  
The above discussion is floating in theoretical level. We are going down to the case study to 
evaluate the actual situation of energy consumption in residential sector. 
To conclude, we will remind a figure from the Method chapter that now is applied in the context: 
 
 
 
              Link 1                                        Connection                                        Link 2 
 
 
 
 
Figure V.1  Reflection of the Problem Formulation in our context 
 
As we have stated, we will have a connection between to links in order make a viable problem 
formulation.  
V.2 Why and how to use the case study 
 
The case study used in our project is selecting two cities in Romania that are representative for the 
situation of the residential sector. The aim in choosing two cities is not to replicate the data but to 
illustrate how the situation is generally the same when one solution is founded for the problems in 
one area then through diffusion of it the same problem can be solved in different locations. The 
Romanian energy situation acts as an analytical frame and the residential sector as the specific case 
(the end user for energy consumption). 
We need the case study in the work in order to achieve an insight into the real context of the 
conflict. We cannot make the connection between the two links without finding out what can be 
improved in a detailed approach. The need of going from the specific to general is leading us into a 
description of an existing viable situation. 
Residential sector 
in Romania 
 
to improve 
Energy 
efficiency 
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The starting point in using the case study is the knowledge we’ve got after going through chapters 3 
and 4 where we’ve seen the general context of the energy efficiency and the problems that will lead 
us to the barriers. But to structure it we will choose an approach in 3 different levels: economical, 
technical and social. The interviewees contributed also in gathering data and information in the case 
study. The semi structured interviewees took place during the research process of the project. We 
used them to attain the first hand information of the current Romanian energy situation in 
residential sector. This information will be used for validating our practical basis knowledge to 
testify the verity of the case study and as our reference to formulate the solutions to overcome the 
barriers. 
After the case study, we would like to conclude the barriers from both the case study and the energy 
context and to formulate solutions to overcome the barriers by applying the strategy of demand side 
management. 
We’ve concluded in the previous chapter that the residential sector is the one needing attention and 
that the demand side is in lack of focus. The problem behind the problem is to show that is really 
going on. The energy loss in the buildings is big. The argumentation is to start exploring in 
particular case what is happening in multi level buildings, which are the representative communist 
old buildings that need investigation.  
And the investigation starts in Piatra Neamt. As we presented in the previous chapters there are no 
financial means to cover a big area for retrofitting. That is why only 2 buildings were chosen from 
this city. The situation is the same all over the country but still there are some differences that will 
diffuse the way to approach the problem. For example the other city in the case study presents how 
the initiative started from the local DH Company. It is the one seeking out for financial means. This 
is how it   started collaboration in order to research for solutions that can be implemented in a low 
cost way.It is the time for these cities to introduce in the rehabilitation at the end use consumer 
level. The case study that captured our attention is from two Romanian cities:  
Picture V.1 The selected cities from Romania 
                                              
Targu Mures                                  Piatra Neamt 
http://en.wikipedia.org/wiki/ 
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TARGU MURES 
Romania has 3 big regions: Moldavia, Transylvania and Wallachia. The Mures County is part of 
Transylvania and the administrative centre of the county is Targu Mures. The latest census shows 
that the population is about 150.041 inhabitants. The first documentation of the city is dated from 
1332 and in 1482 it become a royal residence. The Hungarian minorities are living here and after 
the Second World War they set up here a Hungarian Autonomous Province that lasted for 15 years. 
This was happening when the communist administration was ruling with a policy of 
industrialisation having the result of completely re-shaping the community. So the town was the 
centre of economic and social life in the region. The bad results came after the Revolution in 1989 
when violent confrontation took place between the Romanians and the Hungarians ethnics. 
In our days, it is a place that has been founded attracted by investors and so the local economy is 
taking significant proportions. 
 
PIATRA NEAMT 
The population of the city is around 120.000 inhabitants and the buildings are multi level ones. The 
location is in the historical area of Moldavia. The geographical emplacement, surrounded by 
mountains and waters creates a beautiful and rare background. And the climate is a temperate 
continental. It is dated that the area where the city is laying is one of the oldest from the point of 
view of inhabitation in Romania. Many investors are attracted by this reach area especially when 
comes to tourism but also in respect of the industry. The central heating system in Piatra Neamt is 
based on gas. 
A proposed technology option by the municipality in collaboration with Canadian partners is to 
combine heat and power for more efficiency. The difference when comparing with a power plant is 
that the a higher pressure steam boiler is required for producing the electricity and the low pressure 
exhausted steam is used to produce the heat that is distributed to the apartment complex. This is 
what the municipality is having in plans. The way in which the municipality is trying to cover the 
financial means is by making projects with different proportions in sharing the costs:  
- Municipality cost share,  
- possible grants and  
- partners cost share.  
Potential partners and financers have to be identified all the time.  
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In both cities there is the situation of the “social tariff”: means that low income residential 
consumers will get help in paying the heating bill.  This is general for all the country. It is not a 
isolated case in Craiova or Targu Mures that the people are not having so much money. We were 
just discussing about this matter when presenting the cities. The tariff is utilised by consumers that 
don’t surpass 60KWh. 
The difference between the two cities as case study is under one aspect: the local conditions; the 
capacities to design and implement a project and the coordination of larger implementation. The 
best part is that different lessons can be learned from different places. The local commitment was 
much more evident in Targu Mures. And this is due to the awareness seen from the local DH 
Company SC Energomur SA. 
V.3 The content of the case study 
 
Our idea grew into analyzing the situation of the end user in Romania and discovering the barriers 
in order to find a strategy to overcome them.  The Danish Ministry of the Environment was the one 
supporting the project going on in Romania.  
The case studies are targeting the Municipalities and the Homeowner Associations regarding the 
process of energy retrofitting of buildings.  
The situation in these cities is representative for the buildings all over the country. Since the 
communist time, the DH systems are old and inefficient. As we will see, particular revealed by the 
case study, people are disconnected from the system because they don’t know how to heat their 
homes in the winter time when the supply system is not proper and also they cannot stop the heat in 
the spring/summer time when is not necessary (the DH company is explaining this last situations 
saying that according to the law the temperature has to go up to a certain values 5 consecutive 
nights otherwise is still heating season). So there is no initiative for reducing the energy 
consumption. And for saving energy that is a requirement. The next initiative is to insulate the 
buildings. This information is stated here as a result of the questions behind the semi structured 
interview (with Mr Mihai Brasoveanu) revealed. 
In Romania a Pilot Program for thermal rehabilitation of multi level buildings has started in the year 
2005 with 23 buildings that are all over the country. But we will focus only on the selected cities. 
And further more we will approach an Annual Program of thermal rehabilitation of multi level 
block of flats.
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Piatra Neamt has been selected for these programs and Targu Mures was chosen to receive finance 
from DEPA for conducting a study in the respect of giving technical solutions for energy efficiency. 
As we presented the legislative background for the buildings energy now we can apply the 
principles of the law in the real case. First of all not all the kind of works are eligible to be financed, 
but: windows, and doors replacement, implementation of individual metering system, insulation and 
refurbishment of the heat pipes  It is necessary for a feasibility study to be assessed. But this study 
has to come as a result of an energy audit. After the energy audit a certificate is issued and it has 
validity for 10 years. After the year 2009 this certificates are becoming mandatory.  
In both cities energy audits have been done and the state is the one giving the finance.  We will 
present in the next pages a research for creating packages by combining these eligible solutions for 
saving energy. 
 
 
To show that the residential sector has a problem when comes to the energy efficiency is to show 
the energy loss. But energy is not materialising in such a way that is easy to be showed. It is not an 
easy job to make the invisible become visible but still not impossible. The modern technology has 
the means to do it: 
- blower doors is an equipment “which measure the extent of leaks in the building 
envelope”(http://www.eere.energy.gov/consumer/your_home/energy_audits/index.cfm/mytopic=111
60, 28 April 2007-04-29) 
- infrared camera “which reveal hard-to-detect areas of air infiltration and missing 
insulation”(the same source) 
Picture V.2 The Energy Losses in a Building showed with Infrared Camera 
 
http://sunbird.jrc.it/energyefficiency/pdf/Proceedings%20Budapest2006/Cornel%20Radulescu.pdf 
These are two multi level buildings from Piatra Neamt, representative for the rest of the country. 
The image in the left side is presenting the building before it has been retrofitted and with the help 
of modern technology the energy losses appears in the picture as light colours. After the retrofitting 
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the building is showed in the right image and it is clear that due to the insulations and other methods 
to prevent energy losses, the building envelope is protective. 
Picture V.3 A building before and after rehabilitation 
 
http://sunbird.jrc.it/energyefficiency/pdf/Proceedings%20Budapest2006/Cornel%20Radulescu.pdf 
The image shows how the block of flats are looking before and after the rehabilitation: the envelope 
of the building has been improved by insulation, the windows have been changed with low energy 
windows and the doors and other components have been repaired. The result is that the building can 
preserve energy and the losses are decreased. 
 
 
The pilot program for rehabilitation has a budget around 6.5 Euro. From this sum, an amount of 4,6 
million Euro was financed by the Suisse Government that is completing the rest of the money from 
the local budget and from the Ministry of Finance. The process is in action and around 12 buildings 
have benefited of this funds. The rest of them are in the procurement process. This was happening 
around the year 2003. In 2005 is coming in force another program that is not a pilot but an Annual 
program that started with a small number of building that reached 600 in 2006. The budget 
allocated to this rehabilitation program was around 600.000 Euros and for the year of 2006 was 
about 3.8 million euros. That explained the possibility to approach a bigger number of buildings. 
 
We will present the economical aspects of the situation in the residential sector, sustained by the 
facts in the two citiess. Some key elements will come out and we will conclude with them, being 
presented very shortly at the end of the chapter. 
 
The conditions of some of the centralized heating systems are very poor and there is a lack of 
metering systems in the individual level flats or block of flats. And that is the reason why the 
consumers from the town area prefer the individual heating systems using natural gas. This is a 
representative picture of a residential building in Piatra Neamt or Targu Mures. What has to be 
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noticed here is the individual gas boilers: an obvious proof of the cutting down from the DH. The 
thermal energy is used for many things: heating, and warming or boiling water for cooking. But the 
efficiency of this thermal energy use is only 43%. 
(http://sunbird.jrc.it/energyefficiency/pdf/Proceedings%20Budapest2006/Cornel%20Radulescu.pdf, page 8) 
 
Picture V.4 The situation in an apartement regarding the gas supply 
 
The picture is own contribution 
The picture on the left shows a single boiler in a local apartment. The boiler is connected with the 
gas pipeline. The picture in the middle and on the right shows that district heating pipeline is 
disconnected. 
The pictures above indicate to us vividly that the local residents is adapting the other option to meet 
the energy need for daily life by cutting off the connection with district heating and using natural 
gas instead (please see chapter 4), because of the low efficiency and the low price of natural gas. 
We are talking so much about the need of renovation and this is one of the reasons that people 
choose to replace the DH with private gas boilers. The desire of the local DH Company to renovate 
it will mirror in the prices, in the costs of the heating that will go up. So many consumers had this in 
consideration knowing how bad the situation is and how it’s craving for serious improvements 
because of the heat losses.  
And this is a general problem in Romania and we can reflect it by showing the situation in these 
cities only. So once again it is good to pay the right attention to the consumption side. (Further 
more, the minimisation of the investments costs for the DH companies can be seen in our 
appendix). 
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The initiative in Targu Mures for contacting the Danes was taken by the local district heating 
company: SC Energomur SA that has interest in energy retrofitting the houses. The interest of SC 
Energomur SA is also in changing their boilers and rehabilitating the district heating network. There 
is an awareness of the fact that the companies will have lower investments if the heat demand will 
also be lower. And the rehabilitation process can be the good time for the network rehabilitation as 
well. This general phenomenon is among the DH companies and is happening all over the country. 
Actually the 2 case studies presented here and the one in the appendix are in 3 different locations in 
Romania precisely to emphasize that is not happening only in one particular or isolate location. That 
will lead us later on to a conclusion why once a solution is founded in one place goes for the whole 
country: the situation is the same as we can see step by step in this project.   
Sc Energour SA is responsible for the DH supply for the whole city together with the local 
federations of the associations of the owners (which is covering around half of the city). The 
federations are in number of two and very well organised and with some technical expertise.  
In Targu Mures, in the past winter from 30.000 consumers a number of 10.000 were paying for the 
consumed heat with money received as social security benefits from the municipality (that has 
interest in the heat expenses). It implies that one third of the residents are relied on the government 
subsidies for energy consumption. In the interview, we were told that these subsidies will continue 
to be given out to residents in another name after January 2007. It is a huge amount of money from 
government to support low-income people. Hence, there is necessity to reduce energy consumption 
in residential sector from the perspective of government in order to release the burden of 
government for energy support. (Information assessed from the Country Report Romania) 
As we have said that there is a good connection between Danish authorities and those from Targu 
Mures (The Danish Carbon, local authorities and the DH Company). This is due also to a Danish 
landfill gas JI project. The project is about delivering gas to the district heating company and it is 
under development. This specific location has been selected after receiving feed backs at request in 
2006. And also the homeowners associations are important actors with presence in Piatra Neamt as 
well. They have a big interest for the energy and it is mainly due to two reasons: establishment of 
meters for measuring the heat consumption of the buildings and the prices that will increase. 
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It seems more and more that the residential sector stands out as a sector very important when comes 
to energy efficiency. Also for an economical development is a need for better use of energy. This is 
an aspect that leads one again to a demand side management: DSM.  
We’ve seen that the efforts are sustained by receiving different grants, by sharing experience, know-
how and the international community is paying attention to a country that wants to let to the future 
generation a high life style and a healthy environment with less pollution and better use of different 
forms of energy. 
 
Through a thermal rehabilitation program, the housing associations have the possibility to choose 
from different packages of energy efficiency measures after an energy audit report.  
When this packages were thought what was taken in consideration are three main elements: 
- the Romanian building tradition 
- know how technologies (so the local companies will be able to conduct the work after 
public tendering) 
- the affordability ( that is why there will be a variety of the costs for the packages, and 
the one that fits better the members financial affordability should be chosen) 
 One of the solutions  from the packages has to be chosen as it is a precondition of the agreement 
where the state is the one paying for the energy audit (knowing how much energy is consumed and 
evaluating the measures through which  the energy can become efficient, during this evaluation 
pinpoints to the energy losses are relevant). 
The following solutions for energy saving are considering different methods through which is 
possible to achieve the minimisation of energy losses. Beside the energy losses prevention, by 
applying one of the following solutions the house will become more comfortable as well. The heat 
reduction aims a reduction in costs as well. There are 4 methods used in this solutions for a home to 
be energy efficiency when comes to the building structure. It has to be a balance between: 
ventilation (especially in the most used rooms in the house), moisture control (attic, foundation, and 
walls), insulation (attic, exterior walls, and floors above unheated garages, foundations and 
installations) and air sealing (attics, foundations). For reducing the heat flow one of these solutions 
is not enough. The first solutions are considering the upper part of the building being followed by 
solutions for the lower part of the building. 
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The solutions have different numbers. The way they have been chosen is by an energy audit as we 
have mentioned also in the previous steps of the way that the heat is following to arrive at this 
point: the end user. And the requirement is that one of the solutions is mandatory to be chosen. 
 
- C1:  is taking in consideration the insulation as a method to reduce heat losses. How is 
the insulation having an impact? We should not forget that the apartments in Romania 
are old and probably the builders in the old times didn’t pay attention to the necessary 
amount of insulation. That is why this package is considering insulating the exterior 
walls with 8 cm expanded polystyrene7. And is not implying more actions so the price 
of the rehabilitation will not rise. 
- C2a: in some cases maybe 8 cm of the insulation material is not enough so the thermal 
insulation is made by having 10cm of polystyrene and goes to the roof along with a 
moisture barrier but this is not enough as is necessary to insulate also the attic that 
will sustain the previous efforts of insulating the roof. The layer of polystyrene for the 
attic should be by 8 cm. Maybe at a first glance this package should have been the 
first one, because when you start to insulate it goes from the top of the house to the 
foundation. But then, the solutions are not given in an order of importance. The cost is 
the element arranging the solutions. 
- C2b: back to the roof again, one more method that is captured in the third solution: 
using a metallic unheated construction to raise the roof that will be covered by an 
insulation material named polycarbonate8. Although we are having our focus on the 
bock of flats, when the building doesn’t have a roof, the structure is not well isolated 
and the heat losses are increased by this disadvantage of the roof. 
For the first three solutions the necessary skills are masonry and the usage of material that is 
fire safe and is approved by the building code.  
- C3a: as many apartments  have in their structure wooden windows frames they have 
to be replaced with low energy windows frames (PVC9) with low energy glass and 
three chambers profiles10    
                                                
7 A thermoplastic without colour (transparent) 
8 A transparent thermoplastic, with stable dimensions 
9 It is a hard plastic (polyvinyl chloride), a thermoplastic polymer 
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Thinking about the energy prices, it is clear that in the residential sector of Romania is an old one 
from the point of view of the houses age and is no efficiency. And the energy prices will certainly 
grow but with an inadequate level of insulation the consumer will suffer in its economics. The 
insulation is incorporated directly in the building’s walls so it’s assuring a high degree of thermal 
insulation. 
- C3b: the next solution is offering the repair of the exterior and the sealing of the joint 
points. The used type of insulation is recommended to be the foam board11 or the rigid 
board. The properties of this material are the high insulation / little thickness. It is 
very usefully when it comes to blocking the thermal short circuits when the way is 
installed is continuously over the joists or frames. 
- C4: insulation of the entrance in the building with polystyrene in a layer of 8cm 
- C5a: after being at the top and in the main structure now is about the time to offer 
some solutions for the last part of the house: the basement and the foundation. The 
first suggestion comes with immuring the openings of the walls at the 
basement/loggia level. This is easier to be done by using a type of insulation, namely 
loose-fill insulation12. The materials used for this type of insulations are: cellulose 
(made from recycle newsprint), Fiberglas (contains recycle glass in a 20%) and 
mineral wool (post industrial content, but a recycled one).  
- C5b: Insulation of all walls at the same level (basement) and in the same time 
insulating the those wooden shutters that are adjustable 
-  C5c: insulation of northern walls of the level that is taken in consideration in the 
solution number 5 and also insulating the adjustable wooden shutters 
If until now the solutions have been given for the upper side of the house and the exterior of 
the construction, the next ones are given for the basement and for the installations that are 
dealing with the heating. They also need attention for the energy to be efficient, because the 
hot water, the steam or gases they are usually flowing at high temperature and this 
                                                                                                                                                            
10 Micro scale cell culture  
11 Foam board is a type of display board made primarily with foam. It generally consists of a foam core in between two sheets of thin, rigid paper; 
and is characterized by its light weight, and the ease with which it is scored.Foam board comes in thicknesses of millimeters to inches, and sizes up to 
the size of a small wall. It is often used as a display board or poster board, and for making models of buildings and objects.( 
http://en.wikipedia.org/wiki/Foam_board, 5-May-07) 
  
12 Loose-fill insulation consists of small particles of fiber, foam, or other materials. These small particles form an insulation material that can conform 
to any space without disturbing any structures or finishes. This ability to conform makes loose-fill insulation well suited for retrofits and for places 
where it's difficult to install some other types of insulation. 
(http://www.eere.energy.gov/consumer/your_home/insulation_airsealing/index.cfm/mytopic=11650, 5 May 2007) 
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temperature can be lost in different proportions by the time it reaching the end user for the 
final use 
- I1: Cleaning of the radiators13 and the inner heating installations   
- I2: Replacing the pipes for hot domestic water and for heat 
- I3: Insulation of  pipes for heat and for hot domestic water 
- I4: Installation of installations to measure the consumed heat (meters) and 
thermostatic radiator valves 
- I5: Installation two different kinds of valves: constant pressure valves and emptying 
and separation valves. The pressure valves are an installation helping in managing 
steam, liquid and air. 
The problem raising from these last packages is that they imply an organisation of mutual 
financing for all the residents from the block of flats.  
Table V.I 
 
Source: Country Report Romania, The Ecological Council Romania, Pg 14 
                                                
13 balanced pressure thermostatic element with a high quality multiple-convolution bellows. It’s ideal for draining equipment such as steam radiators 
and convectors, small heat exchangers, unit heaters and steam air vents 
(http://www.armstronginternational.com/webapp/wcs/stores/servlet/SubCatL1Display?langId=-
1&storeId=10051&catalogId=10051&categoryId=11899&subCatL1Id=11900&subCatL2Id=&subCatL3Id=&parentId=11801&childId=11899&child
ChildId=&gclid=CNfs4ZP-9osCFTwHQgodtEsOaw, 05- May-07) 
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In order for the solutions to be afforded as we have just explained, they need to be combined in such 
a way that this will become possible. That is why different packages have been figure out, 
combining in many ways the solutions (energy saving measures). This is how the packages are 
looking like: 
Table V.2 
 
Source: Country Report Romania, The Ecological Council Romania, Pg 14 
If we have to express the situation in figures the following figure shows exactly the implications 
starting with the costs of the package in relation with the energy saving in a sample apartment. The 
result has to be emphasizing the energy saving. 
After we have presented the concept of the solutions and how the packages look like by combining 
them, we have to make something clear. These packages are different from financial point of view 
and these financial differences are coming from the prices of the materials used to insulate. The 
insulations have different prices determined by their degree of assuring a better resistance to the 
heat flow: R- values (the properties of the material: thickness, density). The prices go up in the 
same proportions with the R values meaning a good effectiveness of insulation. And as we go down 
in the rows of the table, more solutions are put together. The explanation is that the insulation of the 
home is increased in the resistance to heat flow by increasing the R-values. It goes both ways. The 
table starts with simple packages (package 1, 2 and 3) and goes to more complex ones (package 4a, 
4b, 4c and 5).  Depends on how the insulation is made and where is it in the apartment. In the 
beginning we have it at the level of walls (C1) after at the level of roof (C2b) and continues to the 
basement and installations. All the apartments in the block of flats are connected through pipes and 
heating installations. So in the first rows of the combined solutions there are packages with a good 
affordability and a satisfactory R value. By as the combination is more complex the R value is 
growing due to what we’ve just explained: the heat flow is better and better.   
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Table V.3 
 
Source: Country Report Romania, The Ecological Council Romania, Pg 15 
The table is presenting the result of insulating in terms of the “Payback time (years)”This is 
determined from an equation that is estimating the cost effectiveness CE14 (Euro/year), column 3, of 
adding insulation for savings in the costs of heating. The payback time is nothing else but the period 
of time necessary for the insulation to “work” (save energy) and pay for itself. “A simple payback is 
the initial investment divided by annual savings after taxes.” 
(http://www.eere.energy.gov/consumer/your_home/insulation_airsealing/index.cfm/mytopic=1136) 
1. Column 1 is presenting the number of the packages discussed above in the same order form the 
last table. 
2. Column 2 is presenting the cost of the packages. As you can observe, the cost of the package is 
increasing in the same proportion with the complexity of the package. As we described their content 
we emphasised that they start with cheap ones and the prices are increasing because more efficiency 
can be achieved when choosen. 
3. Column 3 is presenting the values of the CE.  
The reason the in column 3 (CE) we have the same value is that for estimating the years of payback 
for a wall (or another example for several walls), the same amount of insulation has to be added 
everywhere. Because the formula that is calculating this it normally works for uniform sections of 
the apartment.  So when you add the same amount of insulation also the cost effectiveness is the 
                                                
14  
http://www.umweltbundesamt.de/energie/archiv/Energy_Charter_Protocol.pdf 
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same. This is applicable when the wall or the walls taken in calculation have the same R-values. If 
the R-values are different (for ceilings, walls or section of the walls) then the calculations are made 
by subtracting the areas of windows and doors.  
4. Column 4 is presenting the life time of the package   
5. Column 5, C (VAT included), is the cost of the energy (Euro/Kwh) and is also included in 
calculating the payback time.  So for promoting energy savings the attention has to go also to 
energy prices and taxes (they are ones of the most important determinants of energy consumption).  
As it is visible from the table, the energy tariffs are very low (ten times lower than in Denmark). 
The reason that they were kept like this is the social factor. In big percents the municipality is 
paying for the energy directly. But in conformity with the European Union Energy Directives 
(Directive 2003/54/EC (power) and Directive 2003/55/EC (gas).), the tariffs will rise so a competitive market 
will be assured for companies (as stated in chapter 3). 
6. Column 6 is the energy difference theoretical calculated as a difference between the energy 
consumed without any of these packages to be implemented and the energy consumption measured 
after the packages has been implemented.  
7. Column7 is presenting the energy expenditure when the building is protected by rehabilitation 
and retrofitting actions. 
8. Column 8 is the pay back time that is varying and has big values. The variation of the payback 
time is given by the difference in the energy consumption with and without the building to benefit 
of the energy saving package and by the resulted energy expenditure when the package is 
implemented. The payback time is having big values due to the low energy price and this is a 
pessimistic result as people are not attracted to invest when they don’t see the results right away. 
And just making a simple mind calculation with the assumption that the price of the energy is 
increased, than the payback time period will decrease and this is a positive and optimistic situation 
that will be in the favour of the energy savings. We can correlate this small scenario with the last 
column of the table. 
9. Column 9  is presenting the percentage of the energy saved after the package has been used. 
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Picture V. 5 Rehabilitation Materials 
Source: Main Report Ukraine and Romania, The Ecological Council Romania, Pg 17 
This is some part of the building 
material necessary for making the 
implementation of the packages 
possible. It can be expensive to choose 
any of these packages but there is the 
possibility of taking loans from the 
banks when necessary. And one fact is 
that the people are requiring the price 
lists in dollars or euros because they 
don’t confide the country currency. This 
fact is connected and explained in the financial barriers for energy efficiency (the risk aversion). 
The next picture is presenting the new materials that need to be used in order to improve an existing 
building. On the left there is a low energy window and on the right picture is a modernised building 
(home for elderly people in Targu Mures) with this these low energy windows and also retrofitted 
with wall insulation. 
Picture V. 6 Low energy windows 
 
 
Source: Country Report Romania, The Ecological Council Romania, Pg 11,16 
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These considered solutions from a pilot project have the goal to measure the effectiveness of total 
energy savings but it can be difficult. The conclusion can be an optimistic or a pessimist one. We 
will see later on the solutions for the barriers and if there are possible strategies to implement them 
or not. We will close with an optimistic or a pessimistic conclusion that will come after a critical 
approach of our discoveries. 
 
Summary of the Case Study 
 
The case study reflects the problems we have mentioned in the chapters of Energy Chain and 
Energy Situation and they do exist in the life context in residential sector in Romania. It is a specific 
case to testify our theoretical analysis in the previous chapters. It points out again that the low 
efficiency in this sector is caused by the problems in all phases along the energy chain, like: 
 The natural gas price is low which makes residents have the preference of connecting 
natural gas with their single boilers for space heating and hot water (picture 2);  
 The low efficiency of district heating fails to satisfy residents’ energy requirement for daily 
life. As a result, they disconnected the district heating (picture 2). 
These two problems are part of the external reasons causing inefficiency in residential sector. 
The picture 1 shows the dwelling buildings were poorly insulated and had severe energy loss. Its 
efficiency has been largely improved after installing new windows and doors for better insulation. It 
shows that it is possible to improve efficiency by refurbishing the old buildings. 
The case study also presents two projects and proposals that aim at improving energy efficiency in 
dwelling buildings: 
- the cooperation with the Danish company, NGO, DEPA 
- the cooperation with the Swiss and with the Canadian private sector 
The case study provided us the answer to the second main question:  
How the current situation can be managed in a particular context? And the answer follows: 
These two examples in the case study show us the possibilities to alleviate the situation and the 
problems of inefficiency when there are proper measures approaching to them. We do not mean that 
one or two projects targeting in one problem in a specific aspect, for example, the packages 
proposal from the technological aspect, can totally handle the inefficient problem in this sector 
since it is a complex issue.  
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According to the knowledge and information we gain from the case study as well as chapters 3 and 
4, we find that there are difficulties or barriers from different aspects standing in the way to prevent 
solutions from being implemented. We believe it is important and necessary to orientate these 
barriers both from the case study and from the theoretical analysis before we can put forward some 
suggestions or solutions for improving efficiency in residential sector. 
In the following chapter, we will identify the barriers from economic, technological and social 
aspects, which can outline the framework for our solutions so that the solutions can be more 
specific and have more clear targets. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Energy Efficiency in the Residential Sector in Romania 
 69 
Chapter VI  
The Barriers 
 
 “ Understanding the root causes of the environmental crises help us understand key leverage 
points that can be addressed to help put society back on to a sustainable course15” 
  
The present chapter is conceptualised to give the answer for the third sub question: Which barriers 
are hindering energy efficiency in the residential sector? 
Our approach before reaching this point in our project was to present and short analyse the 
information we had from different sources. That we have done in chapter 3. After that, the next 
intention was to be critical by reflecting the problems in chapter 4. The case study had the role to 
check the problems we found if they apply in the real life situation of the residential sector, our 
focus. From now on the strategy is different because other wise we are lost in a broad context. 
Trying to give answers regarding how the energy sector can be improved, we will sick for them into 
the 3 main forces that are putting pressure upon the sector: external and internals ones. The external 
forces are the economical and the technological ones, and the internal are the social ones. So we 
will select the knowledge we gained and being critical we will approach the barriers, the solutions 
and the strategies through the influence of the 3 forces upon the energy efficiency in the residential 
sector. 
One more observation has to be done before starting the chapter of this second part of the project 
and it is in consideration of the frame around the energy chain: the legislation. It will be present in 
all the 3 levels when we will talk about the barriers, solutions and strategies: the legislation is 
integrated.  
 
First of all we will start with the barriers. They will give out different angles and perspectives to 
illustrate the problematic situation and obstacles which could stand in the way of using energy 
much more rationally when referring to the energy efficiency in Romania.  
The barriers are very different due to the 3 forces that are influencing on the energy sector. An 
important observation that we have to make derivates from this aspect: the complexity of them. 
Hence, the barriers will be explained and approached in different ways and proportions in according 
to their connection to our interest.   
                                                
15 Environmental Science, Creating a sustainable future, Sixth Edition Daniel D. Chiras, 2001, pg 40 
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VI.1 Economical barriers 
 
VI.1.1The energy market barrier 
 
1. Being a formal communist country Romania is a cash poor country.  There is a lack of trust 
in the energy market due the price that the end user is paying for the energy (different tariffs 
according to who is the supplier as we’ve seen in chapter 4) and this is affecting the 
credibility of the supplying companies. One more thing is that the market it has not been 
competitive enough and things are moving rather slowly. The companies are not having long 
term agreements or barter transaction so they don’t have a financial security. So the result is 
that the marker is not viable. 
2. The structure energy market is giving a product that is addressing to a very old consumer: 
the communist buildings. So the opportunities to impact the energy use in the existing sector 
is critical from financial point of view. It is not easy to cover the demands of the old difficult 
buildings that are consuming and presenting a lot of losses from the energy point of view.   
3. The big consumption due to big supply networks and to the mentality that a increase in 
supply is the way things should go is pushing to a big quantity of resources (natural gas) for 
covering the demand.  The market has been closed for many years and there was a 
monopoly in the supplying side. It was not a matter of choice. 
4. Because of the instability of the Romanian money even if there will be an increase in the 
energy tariffs (as we’ve seen the situation in the current context of the energy chapter 
presented in chapters 3 and 4) still there is a big gap when the prices are compared with the 
prices on the international market of energy. A figure presenting this aspect was described in 
chapter 4. And when we were talking about the legislation problems we’ve emphasised that 
the existing one need improvements. The laws are not regulating enough the prices of the 
energy.  
VI.1.2 The investors barrier 
 
1. The problem for investments comes also from the energy market and the homeowner. We 
can talk here about the stability of the interest rate. There is a very high level for so called 
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risk aversion16. This risk for tolerance when comes to investments can be applied for both 
private investors and to the homeowners. Sometimes the investments in the energy 
efficiency are not even taken in consideration because there is not a payment of a fast 
payback time.  
2. No reliability that the law is implemented correct and that the investors are not influenced 
where and what they should finance: corruption. 
3. There are already some case studies about investing money and technique in energy 
efficiency in Romania as we have seen. But what about other cities in which there are no 
such a condition which has such a big “economic profit to attract those companies which 
always master some advanced knowledge and technique. Taking building rehabilitation as 
an example, 53% of the dwelling buildings were built 40 years ago17, they are the most ones 
which need to be repaired. But it’s quite difficult to deal with such old buildings even for 
those companies. There is a lack of supporting the private sector together with local and 
foreign investors. 
 
VI.1.3 The consumer barrier 
 
1. In the case study, several packages are provided as options for the inhabitants. The reason 
why there are different combinations is not only for the different situation of the buildings, 
but also being considered from the affordability’s point of view. Despite it’s just an 
example, from these packages, we can clearly see the significant difference of the price. 
Take into account the different income of those inhabitants; it’s very smart to give different 
options like this. However, there still are some people live on the pension or with little 
income; they can barely afford their daily life. So how can they be expected to use their 
money paying for the rehabilitation? During the interview, we get more information about 
what real life should be: normally people can’t expect or believe save money by payback 
time. Theoretically, the start point of any project is to save more money in future by paying 
less now. In reality, it is not going like that because some people don’t even have enough 
money to pay at the moment. According to the report called <Energy Efficiency in 
                                                
16 Risk aversion is a concept in economics, finance, and psychology explaining the behaviour of consumers and 
investors under uncertainty. Risk aversion is the reluctance of a person to accept a bargain with an uncertain payoff 
rather than another bargain with a more certain but possibly lower expected payoff (www.wikipedia.org, 15-05-07) 
17 Financing of energy efficiency in buildings in New Member states, Acceding and Candidate Countries, ppt, page 8 
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Romanian Residential Sector – Present Situation and Perspectives>, retired people occupied 
23.4% of the total inhabitants. The amount is not small at all. 
(http://mail.mtprog.com/CD_Layout/Poster_Session/ID62_Burlacu_final.pdf. p.1)And as 
we mentioned in chapter 3, any thermal rehabilitation program need to be applied by the 
owner association with the majority agreement.(article 9 of the thermal rehabilitation law). 
That’s create a big barrier for the program because obviously those people live on pension 
can’t afford it and they would not agree with others. Besides, even if the program can start, 
then the people involved in the rehabilitation need to move out. However they need to pay 
by themselves during the period time of being out of home. This also prevents many people 
to support the program.Compare to other barrier, this is an issue that more related to the 
reality and perhaps is the most difficult barrier to overcome.  
We have seen that the energy price is affected by many factors and by the time the energy reaches 
the consumer it is incorporating the pressure from different agents. And there is a chain reaction 
between the supplier and consumer. The result is that the owners don’t afford the technologies and 
the tools to respond to the energy price. 
2. Lack of action from the consumer in influencing the insufficient legislation that it is in his 
disadvantage.  
 
VI.2 Technical barriers 
 
The technical barriers are given by the processes of improving the building so they will become 
more energy efficient. The R –values mentioned in the case study are the ones representing the 
technical properties of the materials used for improving the buildings. The products are not every 
time the best one when they are used for the building refurbishment or retrofitting. The poor quality 
is the main barrier. Products for this kind of activity are just entering the market and they are not 
every time the best ones. And the prices are not in the advantage of the quality or of the buyer. In 
the solutions part to this barrier we will discuss more largely how this barrier is actually having a 
meaning by motivating people to take action. 
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VI.3 Social barrier 
 
1. Lack of awareness. Since people in Romania has already get used to the way they use 
energy (I don’t know when that flat-rate policy started) they have no awareness of using 
energy rationally. Maybe there is not even a rough idea of what should energy efficiency be 
like in their mind or why they should use another way instead of current way. So even there 
is some advanced technology imported, why should normal habitants accept them without 
any doubt and how can they understand they are necessary and important? As in the case 
study, one barrier for implementing it is that some owner associations don’t want to pick 
any of those packages at all because the members of owner association don’t realize the 
importance of it. It will be fruitless if the consumers at the end-use level even don’t want to 
just try it. Lack of some relative experience of energy efficiency will block the way to the 
solution of problem. 
2. Common tragedy. Since people in Romania has already get used to the way they use they 
have no awareness of using energy rationally because the historical reason. In the case study 
many buildings which are older than 40 years did install some radiators, but the former 
communist regime didn’t supply enough energy for the habitants and therefore those 
radiators are just some ornaments. But the energy for cooking is provided unlimited, natural 
gas for example and no matter how much it is consumed, the bill will not change too much. 
Therefore many people just open their cook all day long even when they don’t need to and 
use them for space heating instead. As a result people in those buildings consume a large 
amount of the energy every day not for the necessary need, but just because they are free to 
use the energy for no charge. When the common tragedy become a habit, then it’s hard to 
correct them back to the normal. Unfortunately, that’s happening in the Romania at the 
moment. Some end-user directly say no to the rehabilitation programme in the case study for 
the simple reason: they just don’t want.   
3. Lack of the experience. Maybe there is not even a rough idea of what should energy 
efficiency be like in their mind or why they should use another way instead of current way. 
So even there is some advanced technology imported, why should normal habitants accept 
them without any doubt and how can they understand they are necessary and important? As 
in the case study, one barrier for implementing it is that some owner associations don’t want 
to pick any of those packages at all because the members of owner association don’t realize 
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the importance of it. It will be fruitless if the consumers at the end-use level even don’t want 
to just try it. Lack of some relative experience of energy efficiency will block the way to the 
solution of problem. More efficient practices have to become a norm. Coordinated series of 
demonstrations, training along with financial incentives when the market will be ready will 
lead to consistent energy savings. 
Table VI.1 Sum up of the Barriers 
 
 
 
    Economical barriers                          Technological barriers                     Social barriers 
 
Energy market barriers :                   The complexity of the                       Lack of awareness 
Not viable                                             changes that need                              Common tragedy 
Old buildings                                        to be made in the                               Lack of experience 
Energy import dependence                   mandatory  
Legislation problems                            modernisation procces 
Investors barriers  
Lack of investments 
Corruption 
Lack of motivation 
Consumers barriers 
Affordability 
Lack of action 
 
 
 
The conclusion of the chapter is the answer to the third sub questions: What are the barriers for 
improving energy efficiency in the residential sector? The barriers are lack of economical tools for 
opening the market and afford the modernisation processes, technological skills and meanings for 
improvements and social participation, experience and awareness. 
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Chapter VII 
Solutions for the barriers 
 
“People, the system that support them   
and environmental issues are complex. So are the causes – and- effect relationships18” 
 
This chapter along with the next one is providing the answer for the last sub question: How to 
overcome the barriers? 
 
We identified different barriers, as a result we can make a further step to get understanding about 
the way of implementing energy efficiency and it make us easier to develop the probably solution 
on the base of those obstacle. Derived from those barriers analysis, the solution will be presented in 
this chapter following the order of the barriers.  
As we have stated at the beginning of the previous chapter, the barriers are given by 3 different 
levels with a high complexity, hence the proportions of the explanations was different. The same 
observation we want to make in the respect of the given solutions to the barriers. 
 
VII.1 Solutions for the economical barriers 
VII.1.1 Solutions for the market barriers 
 
1. The energy market is not a viable one. So what can be done: increasing the security in the 
natural gas supply, facility of transactions, and development of competition.  
2.  When the energy market addresses an old client, in our case the old buildings, there is not 
an attractive and healthy or motivating relation. As many young people are working abroad, 
a cash flow is happening and the sector can be improved by building new homes, that is 
happening but not at a big scale. A straighten in the economy will influence the residential 
sector as well. A reconstruction is always welcomed as a market strategy. 
                                                
18 Environmental Science, Creating a sustainable future, Sixth Edition Daniel D. Chiras, 2001, pg 39 
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3. The energy import dependence: this barrier can be overcome by retrofitting the residential 
sector so that the energy sector will not be in conflict with a decrease in consumption and a 
rise of the prices due to the market liberalisation. Or supplying with different resources than 
natural gas like coal and wood. The best applicable solutions is renewable resource for 
creating energy. 
4. The economic and financial energy industry should move from the Government support and 
an institutional reform for regulatory development should be implemented.  
 
 
VII.1.2 Solutions for the barriers affecting the investors 
 
1. The local authority should lend a hand to help forming a mature market. Therefore, local 
authority is a very important role which to a certain extent affects the success of establishing a 
mature market for both the consumers and investors. This tactic will give confidence to the 
investors. 
2. Thus, how does local authority understand the relative laws/legislation issued by government and 
apply them into the local regulation is very important. In order for the laws to be implemented 
correct it should not be place for corruption. 
3. To contact those investors which are interested in energy efficiency field, make them get in touch 
with owner association or local people is another way. A public private partnership is a viable 
solution the partnership should start from the generation and distribution level of the energy chain 
and continuing up to the consumers represented by the homeowner associations.  
In the two cities there are some private companies that settled branches there like IPA SA : its 
interest goes to the energy issues (energy efficiency and renewable energy) trying to develop 
projects and do research with the aim to disseminate knowledge. And the ARCE is the Romanian 
Agency for Energy Conservation that is present all over the country for promoting energy 
efficiency. They are example for this matter and their initiative is proud to be followed. 
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VII.1.3 Solutions for the barriers affecting the consumer 
 
1.  Due to the reason that it’s impossible to raise the income level at once, we consider to find 
out the solution from other aspects. Not through raising the absolute affordability but by 
decreasing the burden of every participator is an indirect solution to the affordability barrier. 
From the interview we know that many Danish energy suppliers like district heating 
companies provide extra service for their customers with less or even no charge, for 
example, installing the meter systems or improving the network of the pipeline. The 
incentives behind such a free pie is for doing this, the private company can decrease the 
cost, take adjusting the net work system of pipeline as an example, they can combine them 
with the hot portable water pipeline, so the heat during the transportation can also be used to 
warm the water but not just losing the value during the distribution. Therefore, the company 
can decrease a lot of cost at one hand and can keep the customer more steadily at the other 
hand. And those customers are also willing to corporate with them because they just pay a 
little or paying nothing. If this win-win situation can be realized in Romania, then the 
problem of affordability will be improved better. Keeping this in mind, Romania 
government could take some measures to encourage the private companies to take part in the 
energy efficiency related projects actively. And normally it will be much easier to start any 
project by an organization than any individual.  
 
Public participation 
When those citizens have enough awareness of the energy efficiency they will take some action to 
realize that awareness. Normally we called it public participation and it is a solution for the barriers 
of legislation. 
We know from the former chapter that the problem of the legislation can be summed up to two: 
1. The imperfect laws or legislations need to be modified better,  
2. The functioning ones need to strengthen their effect. 
The most directive way to solve these two problems is from top to bottom. The government 
modifies the legislation and make it has more effect. And we believe that with the time, the 
government of Romania will do that finally. But if we want to speed the progress of this, then it is 
necessary to let the public participation play its role. The Romania has already start its democracy 
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(I’m not sure to what extent) so the country has its context and possibility to realize the public 
participation. The most prevalent way of implementing it in Europe is the collaboration between the 
local people with the NGO. And in case of Romania, Local NGO plus the Owner associations can 
lead some campaign to influence the local authority about their urge of modifying those imperfect 
laws or legislations. Through the local authority, it can be possible to make the government make a 
decision on modifying those defected laws and strengthen their effecting a short term for the 
pressure given by the public. 
The public has to speak out in two big matters: 
- One of the improvements should aim the balance in the internal prices with the international 
ones. 
- The Energy Law is licensing the privatisation of the energy sector so it has to emphasize and 
promote for the distribution companies to sustain the end user to have an efficient use of the 
supplied energy.   
 
 
VII.3 Solutions for the technical barriers 
 
We have presented the technical solutions in the proposed packages. But as these are just a proposal 
we have to come with more solutions. 
And when the quality of the products regarding our matter is doubtable, the ones we will present are 
cheep and reliable, but mostly not for long time.  
So we also think that simple19 solutions should be taken in consideration that are for short and 
medium term functional and are applicable right away. If the solution given by the law where the 
home associations has to come with 1/3 of the money and then it can go further on to the 
municipality and let’s say it will have the next third part of the money, than the proposal is entitled 
to go further on to the nest entity and if the last third part is provide that the process of rehabilitation 
can start.  
                                                
19 Energy Retrofitting of Buildings, The Ecological Council, December 2006    
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Even if some of the blocks will benefit of this, when more will be ready what about the funds. 
There will not be enough to cover all this demands. 
Or the other way around, maybe not all the thirds will be collected so what is there to do? 
The residents should know how to implement easy and cheep solutions like: 
1. Adding a reflective plate in the back side of the radiator. Because the radiator is heating the 
room in two ways but the side that is facing the wall is giving the heat to the outside. This 
heat can be reflected back in the room by using aluminium foil or special insulation 
materials that are able to reflect up to 97% of the radiated heat. So the energy consumption 
of the building can be cut down with 2% or 3%. 
2. When the windows are closed, if they are not low energy efficiency windows, cold air is 
able to enter the room or the heat is leaking to outside. There is the possibility of sealing the 
window frame with special tape or stripes of rubber and some repairs for the frame 
structure. The comfort will be significantly improved and the savings of energy can reach a 
percentage of 4 to 5. 
3. As many buildings are made by bricks, the properties of them are not very good when 
comes to insulation because they have the same temperature on both sides because they are 
very good on transferring the heat. They can be turned into heat storage if a layer of 
insulation will be applied. It should be a material (like mineral wool) that is protecting 
against wind and rain.  
4. A very efficient solution is to add a door to the stair case: it should be closed and protected 
in this way from loosing the heat and cooling down especially in the winter time. In this 
way the individual heating bill is also reduced. 
5. Installing heat meters: for the simple reason that they can show how much energy has been 
used and the owner has to pay only for that amount. An amount of 30% of energy can be 
saved.  
6. Radiator thermostat: it is the best to maintain a nice temperature. The heat can be adjusted 
so it is not necessary to open the window when it gets to warm in the apartment.  
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VII.4 Solutions for the social barriers 
 
1. Awareness. The first we want to discuss is how to make the end-use consumer aware of the 
energy efficiency because this element directly or indirectly influences the other elements. If 
this barrier can be overcome in the first place, then it will be much easier to develop the rest 
solution to other barriers. Normally education is the way to solve this problem, but it takes 
time to change people’s thought when they have already got used to them after ten or twenty 
years. However there is still some smart way in which the situation can be changed to better. 
From the interview, we got an example about how to change the current consumer in an 
indirect way. People are very stubborn at some time and refuse to accept any new idea or 
concept to change their old behaviour. But it’s not so difficult to change the mind of the next 
generation. From this point, teaching those children why it’s necessary to use energy 
efficiently is an effective way to influence the current consumers’ choice. This is just an 
example, but it shows us that little things can also have a big impact and maybe many 
probable solutions should start from this point of view. 
2. Energy habits. People will start to observe the fact that actually they can save energy and 
economise money. This will happen if they will have direct proves in their energy bill after 
installing meters or radiator thermostats for example. Changing energy habits is directly 
related with the consumption and the energy costs.  
3. Information campaign (lack of awareness).As we have mentioned in the barriers, one of the 
reasons why normal habitant doesn’t use the energy rationally is because they don’t have 
such an experience or awareness. So if we can provide such an experience or some similar 
knowledge, then the situation may be changed. According to this, our solution for this 
barrier is to have an information campaign to spread the idea and explain the financing 
support to get them to want to improve energy efficiency of their own residences.In 
Romania, every dwelling building has their owner association. The members of owner 
association are from the normal habitants who live in that building. They can influence 
others’ behaviour to a large extent. Knowing that is making it easier to decrease the cost of 
spreading the “experience” and possible to have such a campaign in a comparative smaller 
scale. It’s not necessary to invite everybody, but only some representatives of owner 
associations. Actually there already has such an information campaign case about energy 
efficiency in private residential housing happened in Miercurea Ciuc (capital of Harghita 
County) and Odorheiu Secuiesc called “Do not throw away your money through the 
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window”. As a result, the whole action was considered as a moderate success.20 The 
objective of this campaign-informing the general public on the possibilities of realizing 
energy efficiency investments in their own buildings was almost achieved. 
 
 
Table VII.1 Sum up of the Solutions 
Economical solutions                              Technical solution                      Social solutions   
Market                                                     Cheep and affordable                        Awareness 
Security                                                              solutions                                   Energy habits 
Straighten of economy                                                                                        Info campaigns 
Alternative energy resources                                                                                                  
Regulatory institution 
Investors 
Support from local authority 
No corruption 
Direct interested investors 
Consumers 
Contact 
Public participation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                
20 Information campaign about energy efficiency in private residential housing – Do not throw away your money through the window 
HARGHITA Energy Management Public Service, Romania 
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Chapter VIII 
Discussion of strategy for supporting energy efficiency in the 
Residential Sector in Romania 
 
“ The loftier the building the deeper must the foundation be laid. 
By Thomas A. Kempis 
  
The intention in writing this chapter is to bring the solutions and the barriers from the case study 
together with our knowledge gained by reading and researching upon the matter for concluding in 
strategies. The role of the strategies is to make possible the implementation of the given solutions 
(from the last chapter) to overcome the discovered barriers. We have to make the same observation 
as in the beginning of the previous two chapters: the approach and description of the strategies is in 
different proportions due to the same principle we followed when we structured the presentation of 
barriers and solutions. 
Together with the information from the previous one, the chapter is also giving the answer to the 
last sub question: “How to overcome the barriers?”  . 
VIII.1. Strategies for implementing economical solutions 
  
VIII.1.1 Strategies for the market  
 
 
1. It should be developed a strong market connection. But this is not enough. To make it 
function needs to be maintained by researching and identifying the market needs, finding 
interested partners and implementing building efficiency market actions. 
2. For adopting energy efficiency measures it should be a low cost for energy efficiency 
products. This can be achievable by influencing the operational costs regarding the products 
(fixed costs that are present no matter if the products are used or not and variable costs that 
the producing company is facing for being profitable). 
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3. The effective tariffs should cover the costs: attention upon the energy tariffs and upon the 
payment discipline. This is in connection with our presentation in the last chapters of the 
energy prices that are a key determinant of the cost effectiveness. The payback time has to 
be decreased so the investors will be attracted to finance. And the flat rate has to be replaced 
with another way of charging the end user, another method of calculation of the bills. That is 
why the buildings are in need for renovation that it is itself a strategy. The action of 
investments regarding the improvement of the residential buildings. 
4. It is a good driving force the implementation of a deregulation21 process. Because the 
economical process in which Romania is involved now is for the markets to move towards 
liberalisation and compliance with the new status of a European Union member. That means 
the Romanian Energy Sector will face large changes in structure and the new market 
principles will be achieved by deregulations that will make possible a free competition and 
privatisation of the energy companies (this has started happening for some years now). 
There are small steps made towards a normal phenomenon as an EU member: competitive 
pricing of the domestically energy. 
 
VIII.1.2 Strategies for the investors 
 
1. The DH companies are public owned companies so they are not allowed to invest the money 
so there should be partnerships or barter contracts, cooperation of local private companies 
with international ones or changing the legislation. What has to be kept in mind is that by 
reducing the heat demand will have repercussion on the labour force and on the capital 
costs22. A good strategy is to offer protection to the labour force and to find subsidies (under 
different names) through partnerships or the companies to be owned by the investors. 
2. Promoting initiative from private sectors and a development of the energy service should be 
more present. A first strategy that we are visioning is to combine the projects that are made 
concerning energy savings with a national energy retrofit program. And the reason we are 
                                                
21 Deregulation is the process of lessening or complete removal of government regulations on an industry, especially 
concerning the price that firms are allowed to charge and leaving price to be determined by market 
forces.(www.wikipedia.org, 15-05-07) 
22 capital costs include the purchase of the land the plant is built on, the equipment needed to run the plant, and the cost of the plant's 
construction. They do not include the cost of the natural gas, fuel oil or coal used to fire the plant or any taxes on the electricity that is 
produced. They also do not include the labor used to run the plant or the labor and supplies needed for maintenance. 
(http://en.wikipedia.org/wiki/Capital_costs, 01-04-07) 
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giving to sustain our idea is that through this a success is more likely and the positive 
outcomes will diffuse to other municipalities.   
3. The investors should be among the ones that are directed interested in the energy savings 
(the owner of the flat for example or the municipality). This will come like a guarantee 
when the risk is taken by making an investment.  
To protect the investment a double strategy is needed. A back up one: analysing the building needs 
and correlate this with the calculation of the investment and the savings that can result.  
 
The JI projects have paid a lot of attention on all this aspects that we have been talking about and 
we have started stating that the Danish Government is encouraging these initiatives. The success of 
a JI project can by assessed by different elements as: additional economical results, contribution to 
sustainable development in the host country, transparency and technology transfer. The JI should 
not be mistaken as pursuing low prices for the CO2 emissions.  
The Joint Implementation is only approached in our project as a financing source that is making the 
projects possible. 
 
 
 
VIII.1.3 Strategies for the consumers 
 
1.  The management of the household should be present among the consumers and should be   
able to face the changes required by the measures taken to have energy efficiency. The 
energy efficiency means saving and to do that the first step is to invest. Somehow the only 
was can be to raise a loan. But the investment is a strategy for moneys savings. The position 
the household stand into need to be managed by investing now and seeing the results later 
on.  
VIII.2. Strategies for implementing solutions to the technical barriers 
 
1. It is a better strategy to increase the energy costs and to reduce the life of the equipments. 
The reason behind is that almost every time the equipments are  performing under the 
expectations due to poor installation or maintenance and is better to have quality than 
quantity. 
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2. It is a good strategy also to rethink the use of the hot water from the DH. By reusing it there 
will be a better energy performance. The loss in the pipe line is reduced of the hot water that 
goes back from the building to the supplier. The result is saving money or just reusing it in 
the radiator pipes. 
 
 
 
VIII.3 Strategies for implementing social solutions 
 
1. An important aspect when comes to the social aspect is a better training or qualification of 
the workers in the building sector. This will anticipate many losses that can occur because of 
unprofessional work. 
2. The municipalities should be directly implied in searching at the place of the facts what is 
going on and how the process of implementing programs is going on. Special delegates 
should personally be involved in gathering data and comparing them and giving feed back. 
An interactive interaction has to take place. People have to feel the synergy with the society 
they belong to. Delivering services and checking on the quality is a requirement.  
 
 
Table VIII.1 Sum up of the strategies  
 
 
    Strategies for the economic solutions        Technical strategies                   Social strategies  
        The market 
Maintenance                                             Decrease the live of the products     Trainings and Education     
Low costs                                                     Re use of the hot water                 Direct implication of the 
Payment discipline                                                                                                        authorities 
Deregulation 
Strategies for investors barriers 
Partnerships and protection 
    Promotion initiatives 
    Direct interested investor 
Strategies for the consumers barrier 
House hold management 
  
Chapter VII and Chapter VIII are leading us to the answer for the last sub question: How can we 
overcome the barriers? This table with the sum up of the strategies is the answer to the question. 
Because the strategies are embodying the solutions to the barriers and they are the way in which the 
barriers can be overcome.  
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Chapter IX 
CONCLUSIONS 
 
“ The danger is not what nature will do to man but what man will do to nature” 
By Evan Esar 
 
At the economy level we will sum up next the barriers and the solutions to the barriers and how to 
implement them by adding the strategies. 
 
At the technological level we will present next also a sum up of the barriers, solutions and strategies 
so we can remind all of them. 
 
The next level that needs to be sum up is the social one and here are the  barriers, solutions and 
strategies. 
 
 
  Social 
solutions   
    Awareness 
    Energy habits 
    Info campaigns 
 
Social strategies  
Trainings and 
Education      
Direct implication of the 
authorities 
Social barriers 
Lack of awareness   
Common tragedy 
Lack of 
experience 
Technological      
barriers                      
The complexity of the                        
changes that need                               
to be made in the                                
mandatory  
modernisation 
process 
Technological barriers                      
 The complexity of the                        
  changes that need                               
  to be made in the                                
  mandatory  
  modernisation process 
Technical strategies                     
Maintenance                                                
Low costs  
Economical barriers                           
Energy market barriers :                   
Not viable                                             
Old buildings                                         
Energy import dependence                     
Legislation problems                             
Investors barriers  
Lack of investments 
Corruption 
Lack of motivation 
Consumers barriers 
Affordability 
Lack of action 
Economical solutions                             
Market                                         
Security                                                             
Straighten of economy                                                                                        
Alternative energy resources  
Regulatory institution                                                                            
Investors 
Support from local authority 
No corruption 
Direct interested investors 
Consumers 
Contact 
 Public participation 
Strategies for the economic 
solutions 
Market      
Maintenance                                                  
Low costs                                                      
Payment discipline                                                                                                         
Deregulation 
Strategies for investors barriers 
Partnerships and protection 
 Promotion initiatives 
 Direct interested investor 
Strategies for the consumers barrier 
House hold management  
Energy Efficiency in the Residential Sector in Romania 
 87 
As we stated in the Method Chapter, one of the theoretical concepts we will use for the end of the 
project is to fit the elements we have founded until now in the table of the SWOT Analyse. 
 
The efficiency is the result of strategy. And in order for a strategy to have good results it has to be 
implemented where is necessary. 
 
Table IX.1 SWOT Analyze  
 
 
Strengths  
• commitment to radically reform 
power sector, which should create 
a favourable environment for 
cogeneration and DSM activities  
• huge potential for efficiency 
gains, if financial resources can 
be made available  
Weaknesses  
• domestic financial sector 
relatively undeveloped  
• extensive poverty limits 
household’s ability to invest in 
energy efficiency  
• difficulty in increasing household 
energy  tariffs to cost-covering 
levels due to high inflation and 
continued depreciation of the 
Romanian currency 
Opportunities  
• residential building energy 
efficiency improvements  
• refurbishment / modernisation of 
district heating networks  
 
Threats  
• political resistance to further 
increases in household energy 
tariffs  
• loss of district heating customers 
because of continued poor 
performance  
Export council for energy efficiency home page-http://www.ecee.org/pubs/romania.htm#swot – 14-05-07 
Through identifying the barriers of implementing the energy efficiency at the end-user level and 
finding out the solution at all the different level, we can feel that the situation is improving 
gradually despite the terrible historical performance. With the concentration from the government 
and awareness of all the citizens, energy efficiency will be better and better, however, it takes time 
to realize it. 
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Either the municipalities or the entities that are implementing programs for energy efficiency have 
to review the results and should not be a lack of analysing and conservations programs. This is the 
key to understand that is a process that takes time and the results need to be revealed and compared 
so more awareness and commitment will arise. The analyses we think is very important for the use 
of the technical standards or the usage of Demand Side Management that will help the policy 
makers or the municipalities to develop appropriate strategies having show cases to learn from. The 
demand should be matched with the capacity building of the residential sector. 
 
 
Our answer for the main question is that for the energy to be efficient in the residential sector of 
Romania doesn’t ask for huge investments or technological revolutions. The environmental costs 
for future generations are not involved because it has immediate and tangible results and good 
benefits for the household or private companies. The obstacles that will need strategies in 
implementing solutions are mostly financial and political. But the reduction in the growth of the 
energy demand is not the best solution for the energy lobby or for the politicians that are achieving 
prosperity with money.  
 
In order for a project to be complete where strategies are used, the last step is for developing short 
scenarios about what will happen when the strategies will be implemented. So these are our 
scenarios: 
 
What can happen when the projects for improving energy efficiency in the residential sector 
will be implemented?  
 
Pessimist scenario 
 
To define a base line for energy efficiency improvements that is possible to be achieved when none 
of these projects are implemented.  
 To give subsidies to the people that would have paid for the improvements anyway.  
Another outcome after implementing strategies to improve the energy savings is that is very 
possible that  people will  increase their utilisation of energy because it cost less to use it.  
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The last problem to think about is about all the costs: to the government, business, consumers and 
losses due to quality changes and the benefits. 
  
If the law will be changed towards the rehabilitation demand one more thing is normally forgotten: 
the geographical position of the cities. Romania relief is very rich (mountains, hills, plain areas , 
deltas and closeness to the sea) and this is affecting the demands and the investments should go in 
the right amounts and proportions having also geographical factors in consideration so it will not be 
an illogical distribution. 
Projects will hopefully be implemented with optimistic results so people can trust and apply them 
further on. 
 
Optimistic scenario:  
 
The end user energy consumption is putting focus on the residential sector for energy savings 
measures. The positive results will affect the employment and the social policy.  
If the projects are having support from the municipalities or if they will be done in accordance and 
cooperation with the national energy retrofitting programs as we suggested than the procedure will 
be very simple and even the bureaucracy  process will get simpler and should not be repeated every 
time. 
More attention is given to show cases and pilot projects and the awareness is rising regarding 
energy savings. 
The mind of the people is starting having perception upon the environmental costs of the energy 
efficiency due to the interest in this field. As more diffusion will take place, there is a feeling of 
being proud to “go with the trend”.  
Once the situation is coming to a good position towards energy efficiency the next step should be 
the implementations of a new strategy like BAT23: Better Available Technologies. People will have 
the taste of the energy savings and as we are a consumer society we will want more. There is always 
room for more. In this kind of strategy the environmental impacts are already taken into account 
and although the prices of the best available technologies are higher the results will also be 
                                                
23 a "spare no expense" doctrine which prescribes the acquisition of the best technology available, without regard for traditional cost-benefit analyses. 
This can be the result of a future-oriented business strategy, or reflect concern for other factors, such as environmental impact. Some doctrine deem it 
already acquired the status of customary law.  (www.wikipedia.org, 11-May-07) 
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proportional and in accordance with the new times. Because everything is dynamic and as Einstein 
was saying, the change is the only constant. So we have to keep up with the times we are living in. 
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Appendix 
 
A1:   1. Energoterm – Resita case study on supply side  
Picture 1 
 
 
 ATH Energ SRL is a consultancy company in the area of district heating systems covering as well 
the thermal power production and the cogeneration issues. 
 SC CET Energoterm Resita is producing and distributing thermal energy. The thermal energy is 
produced under the shape of hot water and by burning natural gas in 4 big burning installations 
(IMA): 
- IMA nr.1 – is producing 92 MW 
- IMA nr.2 – is producing 58 MW 
- IMA nr.3 – is producing 116 MW 
- IMA nr.4 – is producing 58 MW 
Producing thermal energy has the purpose of covering the demand for the end users in the 
residential sector. The resource is the natural gas. There are  planned measures for monitoring and 
reporting the green gas emissions to the local authorities for environment protection. 
The strategy of alimenting with heat of the end users from the Resita City needs to keep in mind the 
actual and the perspective situation of the city regarding the following 20-30 years. This is the main 
scope of this energetic evaluation of the power plant. So the actual situation is reflected by the 
technical situation of the main equipments and from the performance level realised in the last 
functioning years. Hence, for analysing the possibilities of utilising them in perspective, the 
conclusions regarding the technical shape of the equipments has to cover the next aspects: 
- the real technical performances, including the technical shape 
- estimating the life period 
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- the availability of the installed capacities 
“The modernisation strategy of CET Resita goes to 2009” (general manager, Constantin Tarbuzan, 
http://www.news365.ro/CET_Energoterm_are_strategie_IDN75578.html, 29 April 2007).  He states this because it 
is conforming to the local strategy for thermo improvements of the period 2006-2009. Also he is 
stating that goes to the year 2009 in consideration of the fact that by then the thermo process will 
not be anymore sustained by the government but by the local councils, in the case when they have 
the money for that. The strategy is about efficiency solutions, moderniation replacing of the 
networks, installing counters for the energy consumption, enveloping the buildings against the heat 
losses. The investments programs are financial supported half by the government and half by he 
local community.  
Figure 1 
This is the scheme of the  primary thermal network in  Resita 
 
The project is about finding the answer to one main question: How is it possible to assure the heat 
distribution to the city on a short, medium and a long term without so many losses? 
The main objectives are: 
- the technical capacity  and the economical efficiency of the existing centralised system for 
alimenting the consumers with  heat in Resita City 
- the technical- economical efficiency of the alternative solutions of alimenting with heat 
o the efficiency of utilising the thermo modules 
o the efficiency and hierarchy of the alternative solution in alimenting with heat: 
producing- transportation- distribution 
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In the next picture  is just a small example in what kind of conditions the distribution is taking place  
 
 
Picture 2:Source: Main Report Ukraine  Romania, The Ecological Council Romania, Pg 11 
 
at the end of the road. This 
is how the pipes are 
looking like in the 
basement of a building in 
the city. 
 
o Scenarios 
regarding 
providing 
the heat to 
the city on  
a short term (<2007), medium (<2011) and long (>2011) 
o Proposal and improving measures for the actual providing heating system to evolve 
 
This is an example of how the power plants are looking and the rehabilitation process has started by 
replacing and modernising the installations 
Picture 3 
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Own contribution 
The actual size of the heating consumption 
The maximum actual heating consumption in the level of the 2004/2005 winter- compared to the 
values that are at the base of projecting the power plant. 
- the total  maximum debits 27% 
- the maximum heating debits 22%$ 
- the maximum debit for hot cooking water 29% 
 
The power plant is having 5 boilers and after the evaluation the results are that the real parameters 
are reduced compared with the nominal ones. And the explanation is the lack of carrying the 
thermal agent or the absence of the thermal agent. In average a boiler has been installed by the year 
1966 and the last checking was made in 1993. A boiler has in average 229.444 hours of functioning 
and since the last checking there are in average 66.179 hours of functioning. The energy produced 
by the power companies goes to the customer in the units of kilowatt- hours.  
Picture 4 
 
Own contribution 
The technical performances 
These are the short terms used in the project: 
- STD: the transport and distribution system 
- RTP: primary thermal networks  
- SD: Heating distribution system 
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- PT: thermal points 
- RTS : secondary thermal networks 
- IMA: big burning installations  
In present the Resita Power Plant is functioning based on: 
- a nominal  electrical  installed power  : : PnCET = (1 x 12) + (1 x 6) = 18 MWe 
- a total debit for the installed steam : Dn0 = (2 x 50) + (1 x 30) = 130 t/h 
For distributing the heat as hot water, Resita has an installed capacity in the boilers : 
 QSBAF = (1 x 18) + (1 x 32) + (1 x 20)= 70 Gcal/h (~ 81 MWt). 
The steam containers have functioning time between 177 810 and 236 126 hours. The last 
evalutaion has been done between the years 1993- a1997 after that they have been functioning 
between 426 and 66 179 hours. The medium functioning times are between 4445 hours/year and 
6038 hours/year. The reduces values is due to the less functioning time between 1994 and 2004 (ca 
426 hours). The conclusion is that the general shape is pretty good but without a deep analyse of the 
methals is no use to continue a superficial analyse because it is also important to evaluate the 
phisical usure of the material. 
The thermofiction instalations 
For preparing the hot water there are two boilers that are conecting to a turbine and a semi boiler 
which is using steam. The circuit of the water through the termofication network is possible with a 
termfication pump. 
The evaluation procees  has founded  no data about the starting time of the pumps beeing put 
into use or neither about the functioning number of hours. So it is impossible to determine the 
technical shape of this equipments. 
The technico economical performances 
1. the functioning under technical aspect: 
- the majoritar fuel consuming: methan gas: 99% in 2004 
- the heating procents annual produced through cogeneration (from the turbines): 90% 
in 2004 
2. the functioning under the economical aspect: 
- 79% of the annual expensees in 2004 are due to the fuels. The fact is that the prices of 
the fuels has been influencing a lot the specific production costs 
- The specific costs of the produced energy are situated in a inferior limit comparing to 
other power plants and are related to the reduction of energy  
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The biggest losses here are at the thermical agent in the thermofication network. 
 
The conclusion is that the power plant is functioning on a reduce scale of technical 
performance compared to the available capacity and so the produced heat is is under the 
available producing capacity. 
 
The project has been made in 4 phases. These 4 phases are covering the technical situation of the 
boilers for the hot water and of the turbines for each of this boiler. 
1. Phase 1: is evaluating the situation of the boilers number 1, 2 and 3 including their turbines. 
After doing this the next step is to evaluate the technical shape of the pumps that have the role to 
distribute the water to the boilers or being as the network for the hot water.  
 
1) It will be specified the initial year of giving in function as well the lenght of the pipe and the year 
in which it has been replaced 
 
This are the technical data regarding the thermical primary network from the Resita City. 
The water used in this network :  
Maximum debit       = 25 [m3/h] 
Annual quantity = 130059 [m3/an]  
 
2. Phase 2: this is a phase where all the data that is collected and it is concerning the heat for the 
end users for both residential and industrial users. The head of the tables are:  
- The type of the consumer: residential or industry 
- The consumers: block associations (941) or houses (95) 
- Number of the blocks (1463): project (28140), cut down from the district heating (4905), actual 
number (70350), maximum necessary of heat and medium necessary of heat, total necessary of heat 
The apartments are with 1 room 3531, with 2 rooms 14637, with 3 rooms 8540 with 4 rooms 8540. 
 
3. Phase 3:  
This is a small slice of the calculations: 
Table 2 
The investment in the primary thermal network- actual centralised solution 
Nr. 
crt. 
thermal 
point Necessary 
heat 
The pipe 
lengh 
Corrected 
pipe 
lenght 
Necessary 
diameter 
Nominal 
diameter  
Specific 
investment 
Total 
investment 
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  [kW]  [m] [m] [mm] [mm]  [€/m]  [€] 
1 PT 41 – 108 2005 140 168 66 80 177,2  29 763 
2 PT 47 – 108 2668 800 960 76 80 177,2  170 074 
3 108 - 165 4672 50 60 101 100 186,5  11 187 
4 PT 38 – 165 1369 20 24 55 65 170,2  4 085 
5 165 - 107 6041 300 360 115 125 198,1  71 303 
6 PT 62 – 107 1640 110 132 60 65 170,2  22 465 
7 107 - 105 7681 40 48 129 150 209,7  10 064 
8 PT 39 – 106 3588 370 444 88 100 186,5  82 784 
9 PT 50 -166 1590 560 672 59 65 170,2  114 369 
10 PT 45 – 166 3859 490 588 92 80 177,2 
 104 170 
 
 ………….        
Total for the town 18.072 3.380.960 
 
Table 3 
 
The investment in the gas network for all the thermal 
points 
Nr.  
crt. Thermal  point name 
Gas Network 
investment 
1 PT 1  68.707 
2 PT 2 129.255 
3 PT 3 58.591 
4 PT 4 32.083 
 AND SO ON……  
The city total 3.380.960 
 
 
4. Phase 4:  
In this phase a different kind of data is taken in consideration as a part of finding and formulating 
the solutions.  
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Table 4 
Other datas        
-the share of the fix costs in the price of the thermal 
energy             0,25 
 
Data regarding the 
network      
- nominal share in the secondary not reorganised network [%] 90,00 
-yearly out put for the secondary not reorganised network   80,00 
- nominal output in the secondary re organised network 
[%]   95,00 
-annually out put in the secondary re organised network [%] 90,00 
-nominal output  transportation not re organised network 
[%]   96,00 
- annually output in the transportation not re organised 
[%]   92,00 
- nominally out put in the transport re organised network [%] 98,00 
- annually output in the transportation re organised network [%] 96,00 
  
 Entry Data      
Clime data        
-the external temperature for the calculations [OC](conforming to SR 1907-
1/1997)   -12 
-the length of the heating time[days/year] (due to the SR 4839/1997)   195 
-numbers of degrees by days (conforming to SR 4839/1997) 3 130 
-period of time for alimenting with hot water [days/year]   340 
 
 
 
 
 
 
Conclusions 
 
The energy losses of the transportation and distribution of the heat STD 
 
1. The heat losses of the STD compared to the heat distributed by CET Resita have been 
raising in the  time period from 2002 to 2004 and in 2004 the diffusion is like this: 
- the losses in the primary thermal network – RTP: 16.2% (29.7 from total losses) 
- the losses in RTS (secondary thermal networks) 38.4 (70.3 from total losses) 
- the losses in STD: 54.6% (100% from total losses) 
2. The structure of the relative heat losses of the STD compared to the heat distributed by CET 
Resita have been in 2004: 
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- the heat losses as thermal agent 7.6 % (14% from the total losses) 
- the heat losses due to the thermal insulation 47% (86% from the total losses) 
3. The selling price of the heat in characteristic points of the alimenting with heat  SAC in 
2004 
- selling at the CET Resita fence 17.82 euro/Gcal (15.33 euro/MWh) 
- selling at the entrance in the thermal point PT 21.87 euro/Gcal (18.80 euro/ MWh) 
- selling to the consumers 57.83 euro/Gcal (49.73 euro/MWh) 
 4. The relative structure of the selling price of the heat to the consumers: 
- the percent of the selling price at the CET fence 31% 
- the percentage of the specific costs of the RTP to the PT 7% 
- the percentage of the specific costs of the PT and RTS 62 % 
The final conclusion: the technico-economical efficiency of the CET is very low due to the 
low performances of the susbstations (PTs) and the transport and distribution network, that 
represents 70.3% from the total losses of the CET and 62% of the selling price of the thermal 
energy to the consumers.  
 
Conclusions regarding the technico – economical efficiency for the PTs 
Based on the calculations regarding the present operational value of the PTs and the future 
evolution in 20 years (considered 80% from the maximum consmption of the project over 20 years) 
it resulted that it is efficient to transform the following PTs in thermal modules:  
PT 13, PT 14, PT 15, PT 16, PT 17, PT 18, PT 19, PT 20, PT 21, PT 22, PT 23, PT 24, PT 25, PT 
26, PT 27, PT 32, PT 33, PT 38, PT 39, PT 41, PT 43, PT 44, PT 45, PT 47, PT 50. 
 
Conclusions regarding the supply solution: 3 options ranked 
Centralized solution with 1 cogeneration plant with gas turbine on the same location; 
Semi- centralized with 2 cogeneration plants and with gas turbine; one in the same location and the 
second one on the PT 33 location. 
Des-centralized – with the change of each PT in a power plant/station. 
 
In both situations 1 and 2 the costs for transport and distribution represents around 50% of the total 
rehabilitation investments (around 13 milion Euro). 
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DH network 
Proposal for cutting consumers: 
 
To cut the PTs that supply the economical agents (table 2.1.) because they are requesting only DH 
and require pick load; 
To cut the PTs that have a maximum demand of supply of 10% from the project (table 2.2) 
To cut both of them 
 
 
Proposals 
On short term (1-3 years) 
Maintaining in operation the present system at maximum efficient performance.  
Implementation of the two solutions – centralized with unique source and semi-centralized with 2 
sources in the area with the following premisses: 
 a) it is considered that at the end of 20 years (study is made for 20 years) the demand 
will be around 50% for project consumtion; 
 b) cutting the consumers with less than 10% demand;  
 c) maintaining the present boiler CAF 5; 
 d) will be analysed cogeneration equipments taking into account the electricity 
demand; 
 e) rehabilitation of the transport and distribution system will be done in a period of 
time of 4-5 years;  
 f) changing present PTs in thermal moduls  
 
 
On the medium term (4 ÷ 5 years) 
Elaboration of the DDE for the technical solution adopted  
finding financial solutions  
Acquisition of the source  
rehabilitation of the transport and distribution system 
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The economical efficiency of the alternative solutions in alimenting with heat in the Resita City 
 
From the technico economical analyse there have been developed 3 kind os solutions: 
descentralised with two sources of heat 
semi descentralised 
centralised with one source of heat 
The solutions are made in the hipotese  of a study period of 20 years where the heat will reach 80% 
from the project value and this has conducted to: 
- all the e conomical solutions with VNA <0, so they are not satisfying the requiered 
economical solution 
- the most closest solution to the requiered economical solution is with VNA = 0 : 
‚Unique cogeneration source with a gas turbine and recovering boiler with a 
suplimentary burning and CAF as top thermal instalations 
- from the point of view of a new technologisation for the transport and distribution 
heat system STD the up solution is affected by the economical efficiency like this: 
• with a new technology for STD: 
o VNA = - 15.15 millions euro 
o  RIR = 5.06 (under 12%) 
o TRB = 14 years 
• Without  a new technology for the STD: 
o VNA = - 0.046 millions euro 
o  RIR = 11.94 (under 12%) 
o TRB = 9.6 years 
- The descending order of the economical efficiency of the 3 solutions with and without 
e new technology for the STD: 
I. Centralised solution with CCG (cogeneration power plant) and with TG (gas 
turbine) in the actual CET. 
i. VNA(mil euro): -15.15 /- 0.046 (with new technology/without) 
ii. RIR: 5.06 / 11.94 
iii. TRB: 14 /  9.6 
II. Semicentralised with 2 CCG and TG in one of the thermal points (PT 33) in the 
actual CET. 
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i. VNA(mil euro): -15.53 /- 2.29 
ii. RIR: 5.01 / 9.42 
iii. TRB: 15.2 /  12.5 
III. Descentralised with a transformation of all the existing thermal points in a new 
heating source 
i. VNA(mil euro): -18.66 /- 12.36 
ii. RIR: 0.31 /  -  
iii. TRB: 19.8 /  > 20 
 
       -             The economical inneficiency of the presented solutions can be explained like this: 
o big distances of transporting the heat: that leads to very big investments in the 
transport and distribution system 
o very low values of the actual consumption compared with those from the project. 
For a functioning of the equipments on superior charging of the minimum 
technical requirements there is a necessary equipment of the sources with the same 
dimensions of the equipment and for this there are some requirements: 
  there can be a fragmented   functioning with some effects: the annual 
charging of the equipments has raised and with a delay of new investments 
the value of them has reduced with positive effects on the economical 
efficiency 
 The specific value of the realised investments is bigger than in case when 
only 1 or 2 equipments are taken in consideration 
 Even in this situation, in the first functioning years the equipment doesn’t 
function very well, the efficiency being very low. 
- From the upper explanations of the solutions results that on the first place as 
economical efficiency is the centralised solution and on the second place is the the 
decentralised solution. In both cases the cogeneration centrals will be with gas 
turbines and with extra recovering burners for producing hot water. 
And now taking in consideration only these 2 solutions and comparing them results that the 
necessary investments from the total investments represent: 
- for the centralised solution: 52.4% (where the technology for the RTP is 
predominating 13 862 mil euros and is representing 33.4%) 
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- for the 2 sources solution (where the technology for the RTP is predominating 12 982 
mil euros and is representing 31.5%) 
So in both solutions the cost of the new technology for the STD (transport and distribution 
system) represents 31%- 33% from total investments. This is due to the fact that there is a big 
surface that has to be covered by the transportation and distribution system and the density of 
the consumption per km is very low. 
New hypotheses taken in consideration: 
- the value of the heat consumption in 2007: 50% from the project (not 80% any more) 
- no more heat alimenting for the some consumers: 
o thermal point that are alimenting on a too long distance and with very low 
consuming 
 heating 6.3 Gcal/hour 
o thermal urban points with maximum consuming lower than 10% from the project 
value 
 heating 2.94 Gcal/hour (6.6% than the project value) 
o both options  
 heating 9.24 Gcal/hours 
- dimensioning after the existing thermal regime  
- the prices in 2007 for: 
o resource = natural gas: 190 EUR// 103m 3   
o sold heat                     : 42 EUR/Gcal  
- The prices for the fuels in 2007 will reach ca 250 euros/ 103m 3   
The pricing raising for the produced energy will be correlated with the prices of the consumed 
energy 
 
The fact is that when the house is build for a low consumption of energy due also to a good 
isolation, the result is that will reduce the number of boilers in the power plants. When not so many 
need to be installed the costs for the company will go down. 
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A2: Questions from the semi structured interview 
 Is it possible to pull over the old buildings and build new ones? 
 Why is the payback time so long? 
 Is there any financial help from outside? 
 How can you describe the tables from the case study? 
 How can you describe the packages from the case study? 
 Is the ‘flat – rate’ tariff still working? If it is still exists, then is it any sense to install the 
meter system? Is there any sign to stop and establish a new method? 
 Are the owner associations interested in those packages? 
 Are the packages expensive for normal people? 
 What will happen when the price of the energy will rise? 
 Is there any motivation for the private companies+ 
 Is there any maintenance after the packages will be implemented? 
 Is true that the local authority is afraid of the “technical monopoly”? 
 The responsible institution for the house affairs is enough? 
 Can you explain how the owner association works? 
 Where are the members from? 
 How do they become members? 
 If one decision is taken, it will also be implemented? 
 If it will be implemented it will be for all the owners?  
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A3: The feed back from  Vilhjalmur Nielsen, after sending the project when we added the data from 
the interview he had with him  
Sunday, 13 May 2007  
“Here are some comments. Good luck. 
 
Some general and specific comments: 
•        Please be more specific and clear with references. 
•        Use full names- not only first names – when referring to persons that the 
readers don’t know – that is thus always. In this case (page 13) refer 
directly to the report with a name (it even has an ISBN-number) from the 
Ecological Council. 
•        The country report we made was done last year. Not two years ago 
•        I think the energy chain model that you present in figure 4 is irrelevant 
and making things more complex. The figure does not show the heat consumption 
that is actually what you are focussing on, and district heating networks are 
absent. As you have focussed on the demand side this is what you should look 
for. Actually all the energy that is entering into a building for heating it 
will be wasted as it leaves out of the walls. The only question is how long it 
can stay in the house before it is lost.  
•        I think figure 5 is mixing physics with social issues. 
•        Page 21. You could have asked directly on the meters. As far as I remember 
the meters are to costly for the individual apartments (and it will also 
require changes in how the pipes are running) while the expectations of the 
widely installment of meters in the comong years are on the buildings, so that 
all buildings will have their own meter in the future. 
•        “polystyrene, which is cowered by fibre and painted” – This is not the 
conditions that the houses are in, but the thermal rehabilitation of them – 
what could/should be done. The current situation for most of the buildings is 
that ther is no insulation. 
•        The ownership does not give motivation for good maintenance. This can be 
seen from the fact that the price on the market for good maintained apartments 
are not higher than for poorly maintained apartments. The investments are not 
valued. 
•        Page 25. What is your source to state that the law is implemented well, but 
that the number of ‘lucky’ buildings are small compared to demand? I would 
guess it is like that, but is this also your guess or… The law has come into 
force after we made our report, so it is not from our report. 
•        Why is there a problem? Is it due to procedures, financing or…? 
•        Energy tariffs. The sited tariff is that for power or heat? How large is the 
increase? 
•        And is gas not energy – why different section headings? 
•        Page 36. The case cities where actually chosen by Dina and me after Dina had 
been there and met the peoble. 
•        Page 38. Actually technology widely used in Romania is sufficient – and it 
is definitely not advanced. 
•        Page 41. There is no JI project in Craiova that I know of. We made 
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recommendations on where JI projects could be made, but that was all. 
•        Page43. Sawdust 2000 is not about energy efficiency. It is about utilising 
waste sawdust and use it for energy. The reductions of climate gasses actually 
comes from the reduction of methane-emission from the sawdust piles. The 
replacement of fossil fuels is adding to this, but not much. 
•        Page 44. You can not jump into this C1… There is no explanation on it. It 
only comes several pages later. The explanations on page 48 could be the first. 
•        Please state somewhere that the tables are one specific example to 
illustrate the system, but that the numbers and packages will differ from 
building to building – even if they looks very much the same. 
•        Page 52-53. The flat rate is actually the very good reason for installing 
meters. Because you need meters to move away from the flat rate. In other 
words it only pays of to save energy if you have a meter. 
•        Page59. There are definitely not many DH companies doing this. There is only 
the one in Brædstrup doing it as a development project as they can see 
benefits. So please modify the text. It is a good idea, and your conclusion on 
the relevance for Romania is correct, but it is not normal behaviour in Denmark. 
•        Page 64. I can actually not see how you made the membership of the EU 
relevant for the project. Maybe it is there, but I didn’t see it. 
 
 
 
Vinarligast/Med venlig hilsen/Regards 
 
Vilhjálmur Nielsen 
ENplan 
Phone: +45 2764 7669, Home: +45 4444 7669 
Mail: vini@enplan.dk  ” 
